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CONGRESS AND THE NICAEAGUA CANAL. 

One of the greatest pi-obleiiis wliioli will confront the 
next Conirress is the .Nicaragua Canal. This, if we may 
beheve a recent dispatch from Washington, is to be 
pushed to the front on the opening day of the session. 
Representative W. P. He])burn, who was chairman 
in the last House of the committee in charge of 
Nicaragua Canal legislation, is quoted as saying ; '• I 
shall introduce a Nicaragua Canal bill on the first day 
of the session;" and he evidently intends to do this in 
spite of the fact that the Coiniiiission appointed hy 
the President to examine all routes across the Isthmus 
and decide which is the best will not have had time 
to present its report. 

We doubt if any question of s.iiuilar magnitude has 
come before Congress upon which so inucli general mis 
apprehension exists, both in the country at large and 
in Congress Itself ; and the gentlemen who will be called 
upon to vote upon the subject prematurely (if Mr 
Hepburn has been correctly reported) cannot do bet- 
ter, in the intervening time before Congress meets, 
than acquaint themselves with the true merits of the 
question. The sources of information are many and 
voluminous, and are to be found in the reports, official 
and private, that have been published. We ourselves, 
during the last session of Congress, published two 
illustrated articles(SciENTiPic American, February 4 
and 18, 1899) which were written with the object of 
placing before the public, in concise form, the respec- 
tive advantages of the Nicaragua and Panama routes, 
which are the only two that are likely to be seriously 
considered by Congress. 

It will be remembered that the last Congress, after 
considerable discussion of both routes, decided that if 
required fuller information, and authorized the Presi- 
dent to appoint a committee for the purpose of investi- 
gating every possible route and deciding which it was 
most desirable to build. That committee is still at work 
arid we can readily believe that a year may prove to 
be all too short a time in which to complete its investi- 
gation. If the report is not ready, the obvious thing to 
do is to wait until it is ready. To vote one million dol 
lars for a committee to investigate and throw light 
upon the subject and then to ignore the committee by 
putting the matter to the vote before that committee 
has reported, is unworthy of the dignity of Congress, 
and is certainly not the course that will promote the 
interests of the country. 

Before Congress votes away some $150,000,000 of the 
nation's money, let it at least know if it is to be wisely 

spent. 

♦ I » I ♦ 

" A GROSS ERROR," 

At the recent meeting of the Society of Naval Archi- 
tects and Marine Engineers, Rear-Admiral Hichborn 
read a paper on the designs for the "Denver" class 
of cruisers, in which he referred to the criticisms to 
which these vessels have been subjected as follows ; 
" One of these publications, for instance, in a proiiii 
nent scientific paper, contained cuts of the vessels with 
certain particulars headed respectively : ' The 3,500-ton 
protected cruiser " New Orleans,"' and ' The proposed 
3.500 ton semi-protected cruiser "Denver" and class.' 
It takes but a glance to discover the first gross error in 
this comparison, for those familiar with the facts — the 
'New Orleans' having left the New York yard a short 
time ago, in ordinary full load condition, displacing 
over 4.000 tons." 

The "prominent scientific paper "referred to will be 
recognized by our readers as the Scientific Ameri- 
can ; but the "gross error" of putting the displace- 
ment of the "New Orleans " at 3,500 tons is not charge- 
able to us,but to the annual report for 1898 of the 
bureau over which Admiral Hichborn presides, from 
which our figures were taken. In this report the dis- 
placement of the ship, " fully equipped, ready for sea, 
all stores on board," and with 700 tons of coal in the 
bunkers, is given as 3,437 tons. To allow for extra 
coal, due to close stowage, we raised this figure to 3 500 
tons, and made our comparison accordingly, having no 
reason to suppose that in the official statement of the 



displacement of a vessel of 3,500 tons there could be a 
shortage of 500 tons. 

VVe note that in the annual report for 1899, just out, 
the displacement of the "New Orleans", under similar 
conditions is set down as 3,769 tons ; and now, follow- 
ing closely upon the issue of the report, we have the 
statement of the chief of the bureau that the displace- 
ment IS over 4,000 tons ! 

Surely we may be pardoned if, in taking our figures 
from such an elastic source, we have fallen unwittingly 
into " gross error " 
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tide by Frederick H. McQahie in the current number 
of the Supplement. 



THE EXPLOSIVE FEATURES OF ACETYLENE. 

The rapidly extending use of acetylene and the fact 
that its widening range of application is putting it 
increasingly into unskilled hands, render the question 
of its explosive properties a vital one to tlie commu- 
nity at large. In the earlier stages of its manufacture 
and use the new illuminant suffered somewhat in repu- 
tation from the recurrence of explosions more or less 
destructive and fatal, and there was for awhile a dan 
ger of its field of usefulness being narrowed by a popu- 
lar fear as to its safety, out of proportion to the facts. 
Thanks, however, to exhaustive experimental work in 
the laboratory, the explosive possibilities of acetylene 
have been determined with accuracy, and it is now 
possible to manufacture, transport and use the new 
illuminant with something of the same immunity from 
accident that characterizes the familiar coal gas. 

Pure acetylene gas, when under atiiiosplierlc pres 
sure, is not explosive. This was proved by Berthelot 
and Vieille before acetylene was looked upon as hav 
ing commercial value, and as soon as its production on 
a commercial scale became certain, they took up the 
question again and confirmed their earlier experiments 
with tlie following statement; "Under atmospheric 
pressure antl at a constant pressure, acetylene does not 
propagate to an appreciable distance decomposition 
provoked at any point. Neither the electric spark nor 
the presence of an incandescent wire, not even the 
detonation of a fulminate primer, exercises any action 
beyond the vicinity of the region subjected directly 
to the heating or shock." 

As the pressure of the gas rises above that of tlie at- 
mosphere, it becomes liable to explode, but it is not 
possible to state the exact critical pressure above which 
a definite exciting cause will, and below which it will 
not, render acetylene explosive. Berthelot and Vieille 
state that when the exciting cause is an incandescent 
wire in the gas, the maximum allowable pressure is 105 
pounds gage, and when the cause is the detonation of 
a fulminate cap, 35 pounds is the limit. These two 
causes of explosion were taken as representing the ex- 
treme conditions that could obtain in faulty manu- 
facture and manipulation of the gas, the first repre- 
senting intense local heating in calcium carbide 
attacked by a small amount of water, or caused by 
intense friction due to the rush of gas through a valve. 
The second case, which would be represented in the 
formation and detonation of acetylides, is not liable to 
occur in the commercial production of acetylene, but 
could only happen under special laboratory conditions. 
Liquid acetylene, therefore, on account of its eon 
densed state, is naturally susceptible to explosion, de- 
tonation being caused by high temperatures, sparks, or 
heavy shocks to the liquid itself. Berthelot detonated 
a steel bomb filled with liquefied acetylene by means of 
an incandescent wire, the crusher gage showing a pres- 
sure of 5.383 atmospheres ; but liquefied acetylene con 
tained in cylinders was shown by the same experiment- 
alist to be proof against detonation by shock, a cylin- 
der charged with 300 grammes of the liquid falling re- 
peatedly upon a steel block from a height of 19 5 feet 
without explosion. A direct blow upon the liquid itself 
may heat a small portion to a dangerous temperature, 
whereas the same blow to the cylinder would be only 
partially transmitted, and wliat portion did reach the 
liquid would be absorbed by the whole liquid mass. A 
real peril exists at the cylinder and reducing valves, 
due to the sudden arrest of the column of gas at the re- 
ducing valve raising its temperature adiabatically to 
the explosion point. 

Acetylene is more dangerous than illuminating gas 
in forming explosive mixtures with air, for not only is 
the ignition temperature lower, but the explosive en- 
ergy is greater, and the range of the explosive proper 
tions of the gas and air is wider. Thus a mixture of 
one volume of illuminating gas with one or with two 
volumes of air will not burn ; whereas a mixture of 
similar proportions of acetylene gas and air burns with 
a sooty flame. In the case of each gas a mixture of 
one volume of the gas to three of the air is explosive. 
The strongest explosive in the case of acetylene is one 
to nine, and in the case of illuminating gas one to six. 
But whereas the latter ceases to explode at one to 
twelve, acetylene mixtures do not become non explo- 
sive until the proportion is one to twenty. The tem- 
perature of ignition varies but little with the propor- 
tions of the mixture, and is placed at 900° P. for acety- 
lene as against 1,100° F. for most combustible gases. 

For a more complete discussion of the explosive pos- 
sibilities of acetylene our readers are i eferred to an ar- 



THE YACHT "COLUMBIA" IN EUROPEAN WATERS. 

After defeating decisively the fastest yacht that Eng 
land could build this year, "Columbia"' is to be sent 
across the water to try her paces in the Mediterranean, 
and later, during the summer months, over the various 
English courses. The champion of this year showed 
such a marked superiority over the " Shamrock" that 
we think the owners of " Columbia " are fully justified 
ill making this venture. The most formidable yachts 
that she will have to meet on the other side are the 
"Shamrock," the German Emperor's "Meteor"' 
(formerly a 90 foot cutter, now rigged as a yawl), the 
"Valkyrie III.." and a new 90-foot cutter which is 
being built from plans by Watson, the ciesigner of the 
"Britannia," "Meteor" and the "Valkyries." The 
most formidable of these boats will be the "Sham- 
rock" and the new Watson boat. It is possible that 
alterations will be made in "Shamrock." with a view 
to improving her qualities on a wind, though we very 
much doubt if she can be bettered sufficiently to over- 
come the present 6 to 10 minutes difference in a 15- 
mile beat to windward between herself and "Colum- 
bia." Probably the new Watson boat will be a more 
formidable competitor, and tliis for several reasons. In 
the first place, the later Watson boats have been ex- 
cellent in windward work. Then again the new boat 
is an improved " Meteor." antl " Meteor," after 
"Shamrock " had sailed for this side of the water, on 
several occasions beat "Britannia" by nearly three 
times as much ,as " Shamrock " had done, being as 
much as from 20 to 35 minutes better on a 40 to 50 mile 
course. Another circumstance which would be in favor 
of the new Watson boat is the fact that she is being 
built to race under the new English girth rule, which 
puts a penalty upon beam and draft, and she should 
gain thereby some advantage over " Columbia." which 
was built under a rule that puts no penalty on beam 
or draft. On the other hand, the Watson boat is 
sheatiied with wood and will be handicapped by some 
7 or 8 tons of dead weight. Although the new cutter 
may prove a troublesome competitor, we do not doubt 
that "Columbia" will accomplish that wholesale "ca|i 
ture'" of English cups which was vainly attempted by 
"Navahoe" and "Vigilant." 



CABLES OF THE NEW EAST RIVER BRIDGE. 

Tlie plans and specifications for the cables of the new 
East River bridge which have just been given out serve 
incidentally to show what a great stride, has been made 
in the past half century in improving the quality of 
the materials that enter into a bridge of the suspension 
type. The great possibilities in the way of length of 
span and capacity now open to the builders of this 
type are chiefly due to the use of wire in place of chain 
cables, and to the extraordinary strength that is pos- 
sessed by modern calile wire. The iron bars that made 
up the old chain cables possessed, probably, a tensile 
strength not exceeding 35 tons to the square inch, and 
they were open to the suspicion that attached in early 
days to welded members. The steel wire cables of the 
East River bridge will have a tensile strength of 100 
tons to the square inch, or just four times as much as 
the old iron chains. 



THE NEW NAVAL PROGRAMME. 

Secretary Long and the Board of Naval Construc- 
tion are to be] congratulated on the new programme of 
naval construction, which calls for the construction of 
eighteen vessels with an aggregate displacement of 
75,300 tons, to cost exclusive of armor about $20,000,000. 
The most important ships will be three great armored 
cruisers of 13.500 tons trial displacement, with high 
speed, unusually large coal supply, and powerful 
armament. They will differ but little from the armored 
cruisers "California," "Nebraska," and "West Vir- 
ginia," vessels of 15,500 tons displacement, authorized 
by the last Congress. These vessels will combine the 
offensive and defensive qualities of the battleship with 
the speed and radius of action of the cruiser. If, as is sug- 
gested, they are to carry the 10-inch gun in their main 
battery, they will mount a more powerful weapon than 
the latest German battleships, whose largest gun is of 
945 inches caliber. The programme also provides for 
three 8,000 ton protected cruisers, which are to be im- 
proved "Olympias," the increased displacement being 
devoted to larger supplies of coal, ammunition, and 
stores, and a larger crew, all of these additions being 
necessary to meet the long-distance cruises required 
by the extension of our foreign possessions. The third 
class of ships will consist of twelve sea-going, light- 
draught gunboats of SOO tons, to have the highest 
speed compatible with good cruising qualities and 
great radius of action. The presence of these vessels 
on the programme is due to the recommendation of 
Admiral Dewey, who considers them necessary for the 
proper patrol of the Philippines. They are to be pat- 
terned broadly after the "Wheeling," but will be of 
several feet less draft. 
The programme is admirably adapted to meet thft 
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necessities of the navy, the new armored eruisers 
serving to bring this splendid type of ship up to the 
desired number to match our fleet of battleships. 



THE MONUMENT TO ROBERT FULTON. 

The world at larsre, and even many of those who are 
interested in the history of mechanical engineering, do 
not know that the body of the great engineer, Robert 
Fulton, lies in Trinity churchyard in New York city, 
being interred in the Livingston family vault. There 
is no mark or inscription to indicate its resting place. 
In view of the epoch-making character of the work of 
Pulton, and of his eminence as an engineer, and of his 
indomitable perseverance in the development of steam 
navigation in the face of the greatest obstacles, it has 
been deemed desirable that his tomb should be 
marked by a suitable monument. The Council of the 
American Society of Mechanical Engineers had the 
matter brought to its attention at the Washington 
meeting last May- The idea was warmly welcomed, 
and a committee was appointed to investigate the 
proper method of accomplishing the suitable marking 
of the grave. The committee has found its efforts 
heartily met both by the Trinity corporation and by 
members of the Fulton family. The society has been 
assured that asuitable place will beprovided in Trinity 
churchyard for such a monument as may be erected, 
and that the remains of Fulton will be removed to 
suchaplace when the monument is ready. TheSociety 
possesses a number of memorials of Robert Fulton, in- 
cluding furniture, his portrait by his own hand, draw- 
ings, autograph letters, and other personal relics. In- 
deed, it may be said that the Society is Fulton's literary 
heir. In view of this fact, the action of the society is 
most dignified and fitting. A subscription is now 
being raised by it. and there is little question that suf- 
ficient funds will be obtained to erect a most admir- 
able memorial to mark the place where lies the body 
of one of the earliest and greatest of American engi- 
neers. 

It is poetic justice that Fulton should continue to 
rest in the spot where he was interred. At the front of 
the quaint old burying ground run the cable cars, at 
the rear the electric cars and the elevated road, and at 
the foot of Rector Street, the other boundary, two of 
the fastest vessels on the bay make their landings. 
Almost across the street is one of the tallest buildings 
which has ever been erected, and Wall Street com- 
mences directly in front of the burying ground. What 
more fitting spot could be obtained for the resting 
place of one whose activities contributed in so large 
a degree to the progress which is so much in evidence 
immediately around the historic old church 1 



THE HEAVENS IN DECEMBER. 

BY GARRETT P. SERVISS. 

Those who watched for the November meteors saw 
the starry sky at midnight last month wearing nearly 
the aspect which it has at an earlier hour of the night 
in the middle of December. Each month sees the 
heavens advance from east toward west about 30°. 
equivalent to the length of one of the signs of the 
zodiac. But the same advance can be-^.beheld in the 
course of two hours watching on any single night. Thus 
the observer of the heavens at, 10 o'clock P. M. by wait- 
ing until midnight can see them as they will appear at 
10 P. M. one month later. At 10 o'clock in the middle 
of December Orion is in the east, dominating all that 
quarter of the sky, while Sirius flames between him 
and the horizon. It is worth while to study the ap^ 
pearance of Sirius while the star is yet comparatively 
low in the east. At such times it possesses a beauty of 
shifting color which it entirely lacks when seen near 
the meridian. The rapid play of prismatic hues is in 
describably splendid. If the Kohinoor could be hung up 
against a black background a hundred yards away with 
an electric light concealed behind it and transfusing it 
with fire, the appearance might possibly rival that of 
Sirius rising through an unsteady atmosphere on a 
clear December night. 

While Orion and Taurus rule the east, Eridanus, the 
great river of the sky, with its.curious winding streams 
of stars, stretches westward from Orion's feet and 
crosses the meridian. Cetus, broad and formless, hid- 
ing the wonderful variable Mira in its folds of dark 
sky, occupies a large part of the southwestern quarter, 
with Pisces and Aries high above it near the mid- 
heaven. At the same time Perseus, with his gorgeous 
sword hilt, composed of matted stars in one of the 
thickest parts of the Milky Way, shines north of the 
zenith, while Andromeda lies stretched along the sky 
westward, the W of Cassiopeia glittering between her 
and the pole. In the northeast Leo follows Gemini up 
the star-sprinkled slope between the horizon and Che 
meridian. The Great Bear, Ursa Major, appears in 
the northeast standing on his tail. The Milky Way 
crosses the dome of the sky from southeast to north- 
west. 

THE PLANETS. 

Mercury plays a double role in December, being an 
evening star at the beginning of the month and a 
morning star at the end. It i.s not visible, however, in 
the evening, being too near the sun. It passes behind 



the sun on the 5th, and, emerging in the morning sky, 
reaches its greatest western elongation on the 35th, 
about which time it will be quite a conspicuous ob- 
ject in the morning twilight. Mercury is in the constel- 
lation Ophiuchus. 

Venus is beginning to assume her place as the even- 
ing star, which, when she occupies it, admits no rival. 
She can be seen in the flood of sunset light at the 
opening of December, but she will appear more beauti- 
ful at the close of the month, when she will linger 
above the horizon more than two hours after the sun 
has set. She is moving swiftly eastward among the 
stars, passing during the month from Sagittarius into 
Capricornus. 

Mars, almost lost in the solar rays at the beginning 
of the month, and entirely so before the end, plays an 
unnoticed part as an evening star. In fact. Mars may 
almost be said to have lost his popularity of late. Dur- 
ing the last opposition comparatively little was seen of 
the puzzling system of streakscalled canals, which have 
given birth to so many fancies concerning Mars, and 
almost nothing new seems to have been learned. It is 
true that the planet was not well situated for ob- 
servations, but at the same time disappointment has 
been felt over the meager results obtained. Mars is in 
the constellation Ophiuchus, from which he passes into 
Sagittarius. 

Jupiter is a morning star in Libra, rapidly increasing 
its distance from the sun, and sufficient by its sole 
presence to give an air of occupation and planetary 
distinction to the before-sunrise sky. At the end of 
the month it will be about two moon-breadths from 
the well-known double star Beta in the constellation 
Scorpio. Jupiter continues to hold the attention of 
observers by the wonderful evidences which its ever- 
shifting belts and spots furnish of the grand scale on 
which its ceaseless changes are taking place. This 
emergence of a planet from chaos, for that much the 
phenomena of Jupiter may be regarded as indicating, 
is certainly a fascinating spectacle. ' The markings on 
Jupiter, with their often beautiful colors, are so easy 
to see that the great planet offers a rich field for 
amateur telescopists, and with a good four or five inch 
glass any industrious observer, watching Jupiter, can 
learn for himself, through the testimony of his own 
eyes, things which will, at the same time, widen his 
view of the origin and growth of worlds and stimulate 
his appetite for science. With Jupiter brightening in 
the morning and Venus in the evening sky, there is 
enough of promise to awaken the enthusiasm of all 
lovers of astronomy, and later in the winter, when 
these two leaders of the starry host have really begun 
their reign, there will be a carnival of telescopes. 

Saturn, concealing its pageantry of rings and satel- 
lites in the glare of sunlight, passes from the evening 
into the morning sky on December 17. Like Mars, it 
remains during the entire month too near the solar 
orb to be seen. It is in Ophiuchus and moves thence 
into Sagittarius. 

Uranus is also a morning star in the conste lation 
Ophiuchus, a few degrees north of the bright red star 
Antares in Scorpio. 

Neptune in Taurus, close to the border of Gemini, 
and above the head of Orion, is in opposition to the 
sun on December 17, the same date on which Saturn 
is in conjunction with the sun. 

THE MOON. 

New moon in December occurs on the morning of 
the 3d, first quarter on the morning of the 10th. full 
moon on the-morning of the 17th, and last quarter on 
evening o( the 24th. The moon is nearest the earth 
on the 7th and farthest off on the 23d. 

There are two eclipses in December, an annular 
eclipse of the sun, visible only around the south pole, 
on the 2d. and a nearly total eclipse of the sun, visible 
generally in this country on the evening of the 16th. 
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AMERICAN FRUITS AT THE PARIS EXPOSITION. 

Under the supervision of the Division of Pomology 
of the Department of Agriculture, arrangements are 
being perfected whereby the exhibition of fresh fruits 
from this country to the Paris Exposition next year 
will be the most effective and elaborate ever attempted. 
Mr. W. T. Taylor, A.ssistant Chief of the Division, re 
cently had this to say of the preparations alread> 
made 

" At Paris there will be 250 barrels of choice Ameri 
can apples in cold storage, small lots being taken from 
the supply from time to time as needed to keep up a 
continuous fresh fruit exhibit. Oranges will be treated 
in the same manner. Apples we are making the lead 
er, as being the most widely grown and most valuable 
fruit for export trade. More perishable fresh fruit will 
be shipped regularly, affording, also, a continuous 
exhibit. California, for instance, has arranged to send 
over every week a supply of fresh perishable fruit, 
such as grapes, plums, apricots, figs, peaches, etc. 
We wish to show not only that America can produce 
the finest fruit in the world, but that foreigners will 
not assume much risk from plant disease or insects in 
importing our fruits for general use." 

A prominent feature of the Department's exhibit will 
be its photographs, those in practical horticulture and 
agriculture being especially striking. The miracles 
wrought in our arid lands of the West by the large 
irrigation systems now so successfully in operation 
there, with views of the mammoth crops and orchards 
growing on irrigated land, while the immediately sur- 
rounding and unwatered land is seen to be only 
sparsely covered with scrub and sage brush, will be 
among the most interesting of these photographic 
evidences of the activity and worth of the Department's 
work. The ornamental tree, shrubbery and horticul 
tural systems of some of our great railroads, at their 
suburban and village stations, as well as the results of 
the competitive prize offerings of the large factories 
for cultivations in their own and operatives' grounds, 
in some of our more modern co-operative towns, will 
also be prime features. 

The canned and dried fruit and nut exhibits will 
also be under the care of the Division of Pomology, 
and everything is to be done to prove to Europeans 
how very little they yet realize of the possibilities of 
procuring from America, as articles of every-day con- 
sumption, what are now regarded by them as only 
luxuries for the wealthy. 



COMPRESSES CORK AND ITS USES. 
Cork, as everyone knows, is one of the best non-con- 
ductors of heat or sound. That it has not been more 
widely used in building is due chiefly to the difficulty 
of obtaining it in an unadulterated form. A product 
called cork tiling has recently been placed upon the 
market which is made of what is known to the trade 
as "virgin cork," ground, compressed, and otherwise 
treated by a patented process, and which is free from 
the cement and glue usually employed to hold the 
particles together. We are informed that tiles made 
of this pure, compressed cork form an admirable 
flooring, which, besides being noiseless, water-proof, 
warm, and germ-proof, is capable of withstanding 
hard usage. By varying the degree of compression 
and modifying the manufacturing process slightly, 
sheets of cork different in color and density are 
obtained, which, when sawed and finished in the 
form of panels, can be used for wainscoting alone, or 
in connection with cork-tile floors. Cork compressed 
into sheets and sawed to the size and thickness desired 
constitutes a very efficient pulley covering. It is said 
that a pulley covered or lagged with compressed cork 
will transmit from 50 to 60 per cent more power with 
the same tension of belt than one having only a smooth 
iron surface. 



CAN WHITE MEN LIVE IN THE TROPICS? 
Benjamin Kidd. who is well known for his writings 
on social subjects in the tropics, has recently published 
a [series of articles which attempt to show that it is 
impossible for white men to become acclimatized 
in the tropics. He goes on to say that all of the at- 
tempts to reverse by any effort within human range 
the long, slow process of evolution which has pro- 
duced such a profound dividing line between the in- 
habitants of the tropics and those of temperate re- 
gions will end in failure. Dr. Sanborn, on the other 
hand, has shown that the causes of disease, deteriora- 
tion and death in the tropics are due to pathogenic 
germs which have their limited and peculiar geograph 
ic areas, and differ greatly in the various tropical re- 
gions. Of course, if heat were the difficulty in the 
way, acclimatization would be altogether hopeless. 
There appears to be good reason, however, to believe 
that the real difficulty is the microbe ; and if so, we 
may hope to fight against it in the tropics as success- 
fully as has already been done in the temperate zones 
by sanitation and the gradual acquisition of immunity. 
The Medical News quotes Dr. Manson, who has written 
a book on this subject, and Dr. Rho, of the Italian 
navy, who also believes in the possibility of tropical 
acclimatization. The death rate of European troops in 
the tropics, which used to be from 100 to 129 per thou- 
sand, is now as low as 12 per thousand in India. The 
death rate of Spaniards in Cuba is less than in Spain. 



DEATH OF SIR WILLIAM DAWSON. 

Sir William Dawson, the late principal of McGill 
College, Montreal, Canada, and one of the most cele- 
brated geologists of modern times, died November 19. 
He was born in Nova Scotia in 1830, and after study- 
ing at the University of Edinburgh returned home and 
devoted himself to the natural history and geology of 
Nova Scotia and New Brunswick. He embodied these 
investigations in his "Acadian Geology." In 1843 
and 1852 he accompanied Sir Charles Lyell in his ex- 
plorations. His title to fame rests perhaps more upon 
the discovery of the Eozoon Canadense of the 
Laurentian limestone, the oldest form of animal life, 
than upon any other discoveries or researches which 
he made. He was a very prolific writer upon geolog 
ical subjects, and he has appeared as a scientific 
lecturer in the U. S. He was a Companion of the 
Order of St. Michael and St. George and was appointed 
president of the Royal Society of Canada, and in 1884 
he was knighted. In 1886 he was president of the 
British A.ssociation. The Montreal meeting was the 
first ever held out of the British Isles. 
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THE TIDAL " BOBE " AT HONCTON. 

BY QUSTAV KOBBE. 

The " bore " at Moneton, N. B., about 130 miles from 

the mouth of the Bay of Puudy, is a tidal wave which, 

in the twinkling of an eye, converts a rent of mud in 

the landscape into a broad, navigable river. This hap- 
pens each flood tide. With the ebb the twelve miles 

of river over which the " bore" sweeps, again become a 

reach of mud and slime. 
The " bore" is the final and climacteric act in each 

flood tide ot the Bay of Fundy. There is one phe- 
nomenon more picturesque, the reversible tidal falls at 

St. John, N. B., but none is so dramatic or more in 

keeping with what the climax of a great tidal rise 

should be. In height, 

velocity and loar the 

"bore" fulfills all these 

conditions. 
The Bay of Fundy is, 

roughly speaking, one 

hundred and seventy miles 

long and from thirty to 

fifty wide. It lies like a 

narrowing trough between 

Maine and the provinces 

of Nova Scotia and New 

Brunswick. The heaping 

up of waters in t-his natural 

trough is believed to ac 

count for the extraordinary 

tidal phenomena. The 

various headwaters of the 
bay are themselves Bays 

of Fundy in miniature, 

with the result that, as we 

proceed up the bay, the 

tidal phenomena repeat 

themselves on a steadily 

enlarging scale. Thus, the 
nearer we draw to the 

headwaters the greater the 

rise of tide ; until the 

climax is reached at 
Moneton with a "bore" 

and a tidal rise and fali of 
seventy feet. 

This explanation of the 
extraordinary tides of the 
Bay of Fundy, attributing 
them to the tiougblike 
shape of the bay, is, I be- 
lieve, widely accepted. 
There seems none other 
feasible. The bay itself 
lies at the head of a series 
of great bights in the 
Atlantic coast, so that, 
when the tide reaches its 
mouth, there has already 
been a great upheaping of 
watei's upon which the 
troughlike shape of Fundy 
has a cumulative effect as 
the tide streams up the 
\iiiy. 

It is interesting to follow 
the tide from its beginning 
to its eliiuax at Moneton. 
It affecrs not only the 
landscape of the bay, but 
also the industries which 
are followed there. For 
instance, dry docks hardly 
are needed in the Bay of 
Fundy. If a vessel is an- 
chored in deep water at 
flood tide, she will proba- 
bly be high and dry be 
fore half the ebb, and 
there will be time to scrape 
and clean her and to make 
other repairs before the 
flood lifts her again. 

Near the mouth of the 
bay and athwart it, like a 

huge bolt of rock, lies the beetling island of Grand 
Manan. Here the rise and fall of the tide is about 
fifteen feet. At low tide there are numerous rocky 
islets, which are swallowed up by the flood. Seaward 
are.echelons of rocky ledges, and the effect of these on 
the tide is to increase its velocity, so that not infre- 
quently ships are unable to stem it and are obliged to 
beat about the mouth of the bay for hours, even when 
the wind is fair. There are many days of thick fog in 
the Bay of Fundy, and often I have stood on the high 
cliffs of Grand Manan watching the topsails of ships 
above the mist. The effect was ghostly and weird. It 
seemed as if a phantom fleet were cruising below. 

On one occasion I went out fishing in a rowboat. A 
few rods from shore we scraped bottom on a rock. 
Some hours later, as we were returning, the boatman 
pointed to a high rock, at least twenty feet out of 
•water. " That is the rock we touched," he said. The 



scene was completely transformed. Small craft, the 
anchors of which had apparently been thrown out on 
shore, were dangling by their cables from rocky emi- 
nences. The wharf where the little steamer had landed 
me stood, slime-stained, amid a lot of seaweed-covered 
stones. The steamer was anchored well out in the bay. 
The strength of the tidal rush adds to the force of 
the waves and on some of the headlands strange shapes 
have been carved from the rocks by the water. At the 
very end of a picturesque ledge, jutting from the cliffs 
at the southern end of Grand Manan, is the perfect 
figure of a cross worn from the solid rock and standing 
erect on the ledge as if it had been built there. I once 
saw a white sea-gull hover above and perch upon this 
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There are fish weirs at Grand Manan. but in no such 
number as further up the bay around.Lubec, Eastport, 
and Campobello, where the rise and fall of the tide is 
about 25 feet. The fish swim into these weirs at high 
water, and being unable to find the way out, because, 
once in the weir, they swim in a circle, and thus miss the 
narrow entrance, the fishermen have only to enter the 
weir at low tide, and scoop up the catch. The tide is 
thus made tributary to an important industry. Most 
of the fish caught in these weirs are herring which are 
put upas sardines at the many factories near Eastport. 
About a billion a year are canned, and the industry 
affords occupation to many besides the fishermen. 
It is considered great sport to launch boats and small 
vessels on the wake of the 
bore, be carried swiftly 
upstream, with no exertion 
beyond steering, and come 
down on the ebb. A 
schooner, the stern of 
which protruded from one 
of the wharves, was torn 
from her moorings by the 
bore, had her masts snap- 
ped by a bridge under 
which she was carried, and 
her bow smashed. Alto- 
gether, the "bore" belies 
its name ; for it makes 
things rather lively for the 
otherwise slow town of 
Moneton. 
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LOW TIDE ON THE FETITOODIAO BIVER, AT MONCTON, N. B. 




THE BUSH OF WATEBS, OB THE "BOBE," FIVE FEET FOUB INCHES HIGH, AT HONCTON, N. B. 



cross. The day was tranquil, the waves sunlit and 
murmuring faintly against the base of the cliff : and 
the southern cross with the white gull perched upon it 
gave a wonderful sense of peace to the scene. 

Curiously enough, at the other extremity of the is- 
land, the waves have carved another symbol ot religion 
— the rock there resembling so closely a bishop's miter 
that it is called the bishop. 

But the greatest effect of combined wave and tide 
action is what is known as the seven days' work on the 
west shore of Grand Manan. This is a seawall several 
miles in length and composed of huge bowlders. It is 
a giant's causeway built by the tides of the Bay of 
Fundy, and forming an entirely artificial shore line 
with here and there a little pond where the waters of 
the bay have percolated or where a brook comes down 
the slope of the island and spreads out behind the 
seawall. 



New Process of IVaklng 
Photograpliic Reliefs. 

A new, process of photo- 
graphy in relief upon glass, 
porcelain, etc., has been 
lately discovered by M. 
Sekutowiez. He trans- 
forms by a direct process 
a photographic film into 
a photoplastic relief, which 
may be used in the mold- 
ing of glass and in an- 
alogous processes. The 
experimenter h a p p e n ed 
upon the discovery in the 
following manner. Hav- 
ing had occasion to rein- 
force a negative film in a 
solution of mercury bi- 
chloride, he found that the 
film then presented a sur- 
face having greater relief 
than usual. In searching 
for the cause of this action 
he discovered that the 
solution had been very 
much too strong, owing to 
a mistake in weighing. 
Upon repeating the ex- 
periment the phenomenon 
again appeared, and by 
varying the strength of 
the solutions be obtained 
a series of reliefs in pro- 
portion to the degree of 
concentration of the bath. 
After demonstrating this 
fact he at once proceeded 
to utilize the discovery, 
and first obtained a plaster 
impression in the following 
manner. The film in re- 
lief, while wet, is placed 
upon a block of fine plaster 
having a plane surface, 
this having been pre- 
viously moistened. The 
formation of air bubbles 
between the film and the 
plaster should be carefully 
avoided. At the end of a 
few minutes the excess of 
water is absorbed by the plaster and the film remains 
fixed flat upon its support, the side in relief being up- 
permost. A layer of plaster is then flowed over this in 
the usual way and a reproduction is thus made, which 
is treated by the galvanoplastic process. In this way a 
mold is formed, which may be applied to various in 
dustrial uses, such as impression in relief upon glass 
or porcelain, and also in the different processes of 
photo-printing, and the discovery of M. Sekutowiez 
will no doubt prove of considerable value in these and 
analogous processes. 



The use of silicate of soda in refining heavy petro- 
leums has been recommended. It is useful in making 
from spindle to cylinder oils. The silicate is used as a 
neutralizing agent after treatment with sulphuric acid 
and is said to be highly efficacious. It may be used 
either alone or in connection with caustic soda. 
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AN ELECTBIC FLASH-LIOHT DEVICE. 

Various forms of lamps and devices for igniting 
flash-light magnesium compounds intended for photo- 
graphic purposes have been invented during the past 
few years, several of which have been constructed lu 
such a way as to promote the element of safety, for it 
IS well known the setting off of a flash powder is ac- 
companied with more or less danger, and usually more 
than ordinary care is required. 

The object of the electric flash-lamp, shown in the 
accompanying engraving, is to provide a perfectly safe 
lamp and one that is also effective, convenient to 
operate, and light to carry about. 

It consists of two cells of a powerful dry battery in- 
closed in a box suitably connected up in cir- 
cuit, one part of the circuit being connected 
to two screws with spring fingers attached, 
as will be observed on the broad side, and 
similar screws at the bottom, at the narrow 
end. From one screw is a light spring wire, 
having a loop in its end, to which a string is 
attached. From the other screw projects a 
hook-shaped shorter rigid wire. When the 
spring wire is pulled forward by the string, 
it brings both terminals into electrical con- 
tact. To the right of the box is a flash- 
card, having two fine wires on the surface 
arranged in diamond form and having in 
their circuit a minute platinum fuse. The 
card is placed on the box, and the wire 
terminals are slipped under the two spring 
wires, which completes the electrical circuit. 
The flash powder, in a smaii, round box, is 
poured out on the card in the diamond- 
shaped space in such a way that some of it 
comes in contact with the platinum fuse. 
To Ignite the powder it is only necessary to 
close the electrical circuit by pulling lightly 
on the string, which brings the two wire 
terminals at the bottom into contact, caus- 
ing the electric current to heat the platinum 
fusf to redness and instantly fire the powder. 
The operation is extremely simple, and en- 
ables one to remain at some distance from the flash 
and even to be included in the picture, as it is evi- 
dent that the length of the string can be adjusted to 
suit the circumstances. 

With a light of this kind it. is an easy matter to take 
instantaneous interior daylight photographs of chil- 
dren and infants. Placing them near a window, the 
camera is adjusted on a stand and focused. The flash- 
light may be located six or eight feet from the subject, 
arranged to illuminate the shadow side of the face. 
The shutter of the camera may be set at a very slow 
speed. Taking the operating bulb of the camera in 
one hand and the string of the flash lamp in the other, 
the photographer can set off both at the same time, 
compressing the shutter bulb with the right and pull- 
ing the string with the left hand. The intensity of the 
shadow side may be varied by the distance of the light 
from the subject. Very soft and pleasing chil- 
dren's portraits may be made in this way. But 
flash-light pictures at night can be made perfectly, 
and in large rooms duplicate sets of light can be 
arranged to flash at once and thereby give proper 
illumination. The device has also the merit of 
being inexpensive, which will commend it to 
many. 

We are informed that Himiner &,Potter, of No, 
168 Greenwich Street, New York, are the manu- 
facturers of this convenient article. 



In the present repairs twenty-six and thirty-two 
ounce glass is being used. The sheets measure 51 X 18 
inches. Steel sash bars are being substituted, and 
they are covered with a special section of tinned lead, 
and the glass put in place is secured by bending down 
long flaps of the alloy. 



TUe liargest Patent Office Gazette. 

The current issue of The Patent Office Gazette, 
Vol. 89, No. 8, bearing date Tuesday, November 21, 
1899, is the largest ever issued. There are 321 pages of 
drawings and claims, which record 535 patents, 59 of 
which are in one .classification, and all but 4 of these 
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found its way into the house through crevices in the 
earth. Every door and window being closed, au ex- 
cellent opportunity was presented for the accumula- 
tion of a large volume of gas, which would explode on 
communication with the first flame. How destructive 
was the explosion and how great the havoc wrought 
is well shown by our illustration, reproduced from a 
photograph taken on the following day. The interior 
of the house was completely ruined. The front and 
rear portions were blown out ; the floors and walls 
suffered terribly, and the windows in the opposite 
dwellings were shattered by the flying pieces of stone. 
After the explosion the street was rendered impassable 
by the debris. 

The condition of the ruined house and the 
fact that there were several explosions lead 
to the conclusion that the greatest volume 
of gas had accumulated in the cellar and 
basement. Here the main explosion proba- 
bly occurred, followed by successive explo- 
sions in the upper stories and the collapse of 
the front and rear walls. 



Repairs to the Crystal Palace. 

Extensive repairs are in progress on the Crystal 
Palace, at Sydenham, near London. The glass in 
the whole of the Central Transept is being re- 
placed, the area to be covered measuring nearly 
two acres. It is interesting to note that the pro- 
portions of the original structure were largely con- 
trolled by the size of the glass which it was pos- 
sible to obtain in large quantities in the exhibition 
year, 1851. The maximum length then com 
mercially practicable proved to be forty-nine 
inches. The glass originally used was a tiixteen- 
ounce quality, and the strips were ten inches wide 
and fitted into grooves in wooden sash bars. It 
was originally intended to use putty, but the ma- 
chine devised for puttying these sashes proved un- 
workable, and the plan was then adopted of 
pa.ssing the bars through a tank of thick paint. 
This paint was automatically scraped off the sur- 
face of the bars as they were removed, but the 
grooves into which the glass was to fit remained 
full, and, on drying, made a watertight joint be- 
tween the glass and the sash bar. The joint was 
really too good from the point of view of the firm 
who took up the contract for moving the Exhibi- 
tion building, for it was practically impossible to 
break the joint without at the same time smash- 
ing the glass. When re-erected at Sydenham a 
twenty-one ounce glass was substituted- for the 
one originally used, but the methods of construc- 
tion and the size of the sheet were unaltered. 



A SIMPLE ELECTBIC FLASH-LIGHT LAMP. 

are granted to one applicant. The 59 patents alone 
contain 1,593 claims. The work of printing this num- 
ber of the Gazette was so heavy that it required an 
extra force of men to allow of its being issued on 
schedule time. 



A DESIBUCTIVE GAS EXPLOSION. 

A terrible gas explosion, followed by a number of 
minor explosions, recently destroyed a three-story 
private house in East Fifty-sixth Street, New York 
city. One man lost his life, several persons were in- 
jured, and the adjacent and opposite dwellings 
damaged. The owner of the house and his family 
were traveling abroad, and during their absence the 
rooms were being renovated and redecorated. 

The theory advanced to account for the terrible ac 
cident is that gas had escaped from the main and had 
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Perinaugaiiate of Potassium as an 
Antidote. 

The powerful oxidizing properties of per- 
manganate of potassium have rendered it 
valuable as an antiseptic and disinfectant, 
but its properties as an antidote for various 
poisons are not so generally known. It has 
been prescribed with success by Bokai and 
other physicians in the ease of phospiiorus, 
which it transforms into orthophosplioric 
acid. It has been used by Autail for oxalic 
and hydrocyanic acids and their salts as well 
as for strychnine and other vegetable alka- 
loids. Pyle Koeiner has employed it in the 
case of poisoning by opium, and Lacerda for 
serpent bites and those of venomous insects, 
spiders, etc. Several years ago the physi- 
cian Hugoneng showed its action against 
atropine, aconitine. caffeine, cocainine, etc. 
In a recent work, an Italian physician. Para- 
tore, has remarked its effect upon the vegetable alka- 
loids such as nicotine and aconitine and also upob the 
vegetable poison curare. He has studied its action in 
cases of poisoning by strychnine, comparing it with 
the usual antidotes such as tannin and iodine. As a 
result of his researches he finds that the permanganate 
is superior to the others, whether employed in direct 
injection or in cleansing of the stomach. 

o » I » 

A fievr Reproductive Process for Pictures. 
An association has been formed in Germany called 
"The Union of Friends of Art for the Official Publica- 
tion of the Royal National Galleries." As its name 
implies, the society is the vehicle for distributing 
among the educational and religious institutions of 
Germany and the people in general facsimile copies in 
colors of the great masterpieces and famous paintings 
in the royal galleries in Europe, thus planting 
_ the seeds of art education in the minds of the ris- 
ing generation. The society enjoys great popu- 
larity, and success has crowned its efforts. The 
superiority of the prints is due in the main to 
the peculiar process which the society owns and 
which is employed by it alone. In time it will be 
introduced in the United States. It differs in its 
method from any heretofore employed, as it en- 
ables the reproducing artists not only to create 
true facsimiles of originals by means of photo- 
graphy and steel etching, but also to produce the 
depth of color and peculiarities of manner of each 
master. The process, while an intricate and costly 
one, is not patented, but the details are kept a 
strict secret. After the original paintings have 
been photographed with the aid of special came- 
ras and plates, the photographs are transferred to 
steel plates, the surface of which by some peculiar 
treatment has been prepared to receive the im- 
pressions from the negative. The outline is thus 
obtained upon the steel with great exactitude. 
The colors, as true to the original painting in the 
distribution of light and shade as manipulation 
of the brushes of eminent artists can make them, 
have been reproduced on the photographic copy 
first obtained, and the complex color picture thus 
created is transferred to as many lithographic 
stones as there are colors represented in the pic- 
ture, from which impressions are taken on presses 
worked by hand. The greatest care is used in 
the choice of subjects for reproduction. 



OAS EXPLOSION IN A BEBIDENCE IN NEW TOBK CUT. 



The Board of Health at Plainfield is consider: 
ing the question of adopting a rule which will 
prohibit the burning of leaves within the city 
limits, as it is claimed that the practice is con- 
ducive to much ill health during the fall season. 
Several physicians have said that the smoke and 
smudge which comes from burning leaves is the 
cause of many of the ailments of the throat, lungs 
and eyes. 
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THE FUTUBE OF SOUTH AFBICA— II. 

BY EDGAR MELS, FORHERLT EDITOR OP THE JOHANNESBURG DAILY 

NEWS. 

Havinor thus, in my previous article, outlined briefly 
the status of coiuiuerce in South Africa, a word about 
the resources and topography of the country will not 
be amiss. 

The southern end of Africa is of volcanic origin, as is 
proved by the diamond mines in Griqualand West, 
which are really extinct craters. From the coast to a 
hundred or more miles inland the country is fairly fer- 
tile and studded with undulating hills admirably adapt- 
ed for vineyards. Beyond this fertile belt lies the Hin- 
terland %'eldt— level plaiiis sparsely covered with short 
grass and dotted here and there by the karoo bush, a 
stunted tree from a foot to eighteen inches high. Here 
thousands of sheep and cattle graze, living in compara- 
tive luxury on the leaves of the nutritious karoo. 

Back of this comes the plateau, some five thousand 
feet above the sea. It is on this eminence that the gold 
mines are situated. These, too, are of volcanic origin, 
tremendous physical upheavals having produced the 
peculiar conglomerate quartz, called banket, in which 
the gold IS found. Again, further inland, is another 
plateau, rich in minerals and splendidly adapted for 
cattle raising. 

Minerally, South Africa is the richest country in the 
world. Every mineral known to science can be found 
there. Diamonds being the most valuable come first. 
Leavinpr aside the Kimberley and the Jaegersfontein 
(Free State) mines, the precious stones are also to be 
found 111 the Vaal River, seventy miles from Kimberley ; 
near Klerksdorp, in the Transvaal ; in Zebedili's coun- 
try, north of Pretoria ; in the Zoutpansburg district, 
and in the Blaauwberg Mountains. Rhodesia is closed 
territory as far as diamonds are concerned, for Mr. 
Rhodes, as managing director of the De Beers Diamond 
Mining Company, made a contract with himself as the 
managing director of the British South Africa Com- 
pany, Chartered, giving himself the exclusive right to 
mme diamonds in Rhodesia for "obligations ren- 
dered." 

Gold has been found in Southern Africa since time 
immemorial, and Maslioiialand is popularly supposed 
to be the Land of Ophir mentioned in the Bible. In 
modern times gold was first found by Arabs as early as 
1500. Now it is found iit .loliannesburg, Klerksdorp, 
Barberton and Krugerridorp, in Swazieland. at Knysa. 
at Potchefstroni, in Zululand, Damaraland and Nama- 
qualand, in Rhodesia, and a dozen other spots. The 
only alluvial gold worth mining is that at Lydenburg. 
Coal IS found in the Cape Colony in half a dozen 
places : in Natal, near Dundee ; in Zululand, twenty- 
five miles from St. Lucia Bay; in the Orange Free 
State, near Kronstadt and Viljoen's Drift ; in the Trans- 
vaal, at Klerksdorp and Vereenigung and at Boksburg; 
and in Rhodesia on both banks of the Zambesi. The 
approximate output of the coal fields in 1898 was 
nearly two million tons. 

Silver is found all oyer South Africa, but the only 
mines in operation are those near Pretoria. The ofli- 
cial reports of the Transvaal state that the best veins 
are from two to four feet wide, assaying forty- five ounces 
of silver and ten per cent of copper to the ton of ore. 
Under the present system of working, each ton of ore 
produces $13 50. The Marico mines, near Zeerust, as- 
say sixty ounces of silver to the ton, but cannot be 
worked with profit, owing to a lack of coke. 

Copper is found in Namaqualand, where it has been 
mined since the seventeenth century. About thirty 
thousand tons of ore were shipped to England for 
smelting last year, the value being about $70 per ton. 
Large deposits of copper have also been found in 
Mashonaland. The principal mines are those of the 
Cape Copper Company, which made an estimated pro 
fit of nearly half a million dollars last year. 

Lead is found in connection with other metals in all 
parts of the country. Zinc exists in the Malmani dis 
trict, and antimony near Barberton and in the Zout- 
pansburg. Tin IS mined in payable quantities in 
Swazieland, twenty-one pounds of pure tin being taken 
from every ton of ore. Iron is everywhere, but is not 
mined, the profit bemg too small. 

Quicksilver has been discovered in large quantities 
in the northern part of the Transvaal, and as it brings 
$60 a flask at the gold mines, this find has proved a 
most lucky one. 

Asbestos SIX feet in length has been found on the 
Oranpfe River banks. It is coarser than the Canadian 
product, but is more valuable on account of its length. 
The Griqualand West Copper Company and the Cape 
Asbestos Company are mining the fiber at a profit. 
Mica exists in the Zoutpansburg, between the Selati 
and the Great Letaba Rivers. Salt is also plentiful, 
and especially so at Uitenhage, Cape Colony, where 
as much as 100 000 bushels have been mined in one 
year. It is also mined at Cradock and Bloemfon- 
tein. Sulphur In paying deposits is found at Tuli, 
Bhodesia. In Natal there are shale beds promising pe- 
troleum. Clay suitable for pottery, lime and kaolin 
are to be found in a number of places. Nitrate de- 
posits have been located in the Doornberg Mountains, 
where they are said to extend for icore than fifty miles. 



Besides diamonds, other precious stones are ame 
thysts, beryl, carnelian, garnets, olivines, opals, 
sapphires, topaz, tourmalines and turquoises. 

Having delved into the mineral deposits of South 
Africa, it behooves me to say something of the results of 
these finds. Leaving out of the question the diamond 
mines at Kimberley, which are capitalized at $20,000,000 
and which pay dividends of from twenty-five per cent 
to thirty per cent per annum, the total dividends of the 
gold-producing mines in 1896 was $7,450,000. In 1897 it 
was six millions more, and in 1898 it was $24,450,000. 
Among the dividend-paying properties in 1898 were: 

Drietfontein, 25 per cent; Glencairn, 25 per cent; 
Knights, 30 per cent; Rose Deep, 40 per cent; Lang- 
lagte Estate, 45 per cent; Crown Deep, 50 per cent ; 
Village Main Reef, 60 per cent ; Geldenhuis Deep, 75 
per cent; Durban Roodeport, 80 per cent ; Bonanza. 
100 per cent ; Henry Nourse, 125 percent; Geldenhuis 
Estate, 147J^ per cent; Weniinar, 150 per cent: Crown 
Reef, 240 per cent; Ferreira, 300 per cent; Johannes- 
burg Pioneer, 675 per cent. 

The capitalization of these mines is as extraordin- 
ary as their dividends. The Simmer and Jack Pro- 
prietary is capitalized at $23,500,000. The Robinson 
(De Villiers) comes next with $13,750,000. Then comes 
the Randfontein with a mere $10,000,000 and the City 
and Suburban with a paltry $8,500,000. The latter 
paid fifteen per cent dividend last year. 

But mining companies are not alone in this respect. 
There are a number of land, finance and exploration 
companies which can hold their own when it conies to 
a question of capital. The British South Africa Com- 
pany, chartered, has a capital of $18,500,000, more or 
less watered, and used in the development of Rhodesia. 
The Consolidated Gold Fields, of South Africa, has a 
capital of $13,000,000. Of the banks, the Robinson 
South African Banking Company stands first with 
$15,000,000. 

In some respects! the gold mines have been im- 
proved, especially in the cost of running and in the 
larger percentage of ore extracted. The following 
tables are from the office of The Transvaal Mining En- 
gineer. The first table is illustrative of the economic 
progress of the Witwatersrand mines ; 
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The second table sliows the output for the same dis- 
trict during the same years: 
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February . 
March . . . 

April 
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July 
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1889 



25,^06 
22.457 
27,919 
27,029 
35,028 
30,878 
31,091 
30,520 
■34.143 
32.214 
33,723 
39 050 
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86,ii49 
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^,8.12 
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106.796 
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1,210,867 



177,463 
16H.295 
184.945 
186.32:1 
191,580 
20 •,941 
199 4.-i3 
203.573 
191.764 
192,652 
195,218 
178,428 



can store would be welcomed. The duties for the Cape 
Colony on principal imports are: Agricultural imple- 
ments, 10 per cent ad valorem ; cement, one shiling per 
hundred pounds ; flour, five shillings per hundred 
pounds : cotton manufactures and drugs, 12 per cent ; 
crockery and furniture, 12 per cent ; haberdashery, 
hardware and hats, 12 per cent ; iron, 10 per cent ; 
jewelry, leather, linen goods and machinery, 12 per 
cent; canned meats, four cents a pound; spirits, 10s. 6d. 
per gallon ; paper for printing, free ; tea, sixteen cents 
per pound ; tobacco (cigars $1 per pound and 10 per 
cent ad valorem) ; furniture, six cents per cubic foot 
woolen manufactures, 12 per cent. 

In Natal agricultural implements are free ; cottons 
are 5 per cent : hardware, 5 per cent ; machinery, free 
woolens, 5 per cent. In the Transvaal machinery pays 
l\i per cent ad valorem ; tea, 5s. per hundred pounds : 
all books, printed matter and seeds are free. 

The best investments for capital will be drygoods 
stores, manufactories for clothing and good restaurants. 
Goods that will be needed are hardware, clothing, 
agricultural implements, mining machinery, building 
materials, woolen goods, and about everything needed 
to dress man and woman. 

The future of South Africais bright with promise, and 
America's opportunity for obtaining the greater part 
of the trade is excellent. But it behooves Americans to 
" hustle," in order to be on the ground the day peace is 
declared, fbr the wily German and the pushing Hol- 
lander will be there, seeking to expand their respective 
trades. 

So it remains entirely with the American business 
man to say whether we .shall have another mart for 
our wares, or whether some competitor shall benefit 
by British aggressiveness and the Boers' sturdy stub- 
bornness. 

The accompanying pictures are fairly illustrative of 
the peculiarities of the peoples and incidentally of the 
country itself. 

Pieteriiiaritzburg, the capital of Natal, is a pictur- 
esque town, situated about seventy miles due north of 
Durban, the second seaport of South Africa. Inter- 
est is centered in it at present, because it is the head- 
quarters of the expedition sent to the relief of Lady- 
smith. The peculiar two- wheeled vehicle, drawn by a 
Kaffir, is a jinrickshaw, imported from India and seen 
frequently in Pietermaritzburg. 

The pictures of the natives are typical illustrations 
of the dress worn by the Kaffirs. Civilization has 
taught some of them to read and write, others to drink 
and gamble, but few of them can accustom themselves 
to the close confinement of civilized clothing. Even 
though -extravagantly fond of bright colors and fancy 
ornaments, the average Kaffir prefers as little clothing 
as IS consistent with a most liberal interpretation of 
the law. Still, in their case it ts honi soit qui mal y 
pense. for they are generally overgrown, innocent- 
minded children. 

The farmhouse is one of a type that can be seen in 
any part of South Africa, but more especially in the 
lower part of Cape Colony, where vegetation is more 
plentiful than it is further north. Cypress and orange 
trees abound, with few apple or pear trees, and scarcely 
any oaks. 

It is a common sight to witness the " outspanning" 
of a team, as shown in one of the pictures. Nine out 
of ten settlements, whether village or town, are away 
from the railways, and coaches are necessities of inter- 
course with the outer world. Prom six to twelve ani- 
* 

mals, horses or mules, or a mixture of both, constitute 
a team. Relays are provided at the end of every 
hour's travel if it be a regular passenger coach carry- 
ing mail ; if not, then exhaustion alone is .the limit of 
a team's trip. 



2,277,635 



But enough of mines — let us return to legitimate 
business. The principal industry is wagon, harness 
and saddle manufacture, of which there are about four 
hundred and fifty plants, employing three thousand 
hands. -The annual importation into the colonies of 
this class of goods is about $400,000. The leather and 
leather goods imported are about $3,000,000. There are 
about a dozen small breweries, but their product is so 
bad that nearly half a million dollars' worth of beer 
and ale is imported yearly. Among other industries 
are printing and bookbinding, ship builders, oil and 
creosote works, furniture manufactories, ice plants, 
soap and candle makers, brick yards and potteries and 
one woolen factory.* 

Most of the retail business is in the hands of Malays, 
and none of the stores are of enough importance to 
prevent successful competition. In fact, a real Ameri- 

• These manufactoriea are small affaire and could not withstand active 
competition. Some of tbem employ on); two or three baiida. 



Automobile Ncurs, 

Motor vehicles will be a feature of the fifth annual 
Cycle and Automobile Show, which will open at Madi- 
son Square Garden during the week beginning Janu- 
ary 20. 

At last President Clausen has decided to admit auto- 
mobiles to Central Park in restricted numbers, in 
order that horses may become accustomed to seeing 
them : and since Mr. Clausen has been out several 
times in an automobile and has run it himself, he has 
become quite expert in handling it. 

The unaccustomed noise of an automobile in Prospect 
Park on November 21 was the cause of a stampede 
among some horses and the upsetting of a surrey in 
which two ladies were injured. The Park Commis- 
.sioner of Brooklyn says that hereafter only experi- 
enced operators will be allowed in the Park with auto- 
mobiles, and thev will be confined to certain drives. 



Trials of Torpedo Boat "Viper." 

The Parsons turbine has again proved its ability to 
drive a torpedo boat at very high speed. On the ofiS- 
oial trial of the " Viper," a 325-ton destroyer for the 
British navy, equipped with compound turbines of 
10,000 horse power, a speed of slightly over 32 knots, or 
37 miles an hour, was realized at J^ horse, power. When 
she develops her full horse power, the contract spaed 
of 86 knots will probably be realized. 



) 1 899 SCIENTIFIC AMERICAN, INC. 



December 2, 1899. 



Science Note*. 

A most interesting exhibit at the Paris Exposition 
will be that made by the United States Weather 
Bureau. It will be prepared under the personal super- 
vii-ion of the Chief of the Bureau, Willis L.. Moore. 

Prof; J. A. Brashear has developed some of the 
curved plates on whicli he photographed the sky one 
night recently when the meteors were expected to 
appear. While -the night was very bad for photo- 
graphic purposes, the pictures of the stars which he 
obtained were excellent. He said that they covered ten 
times the areii that was possible with ordinary plates, 
and the pictures of the stars were well defined and 
continued clear to the edges of the plates. The time 
and labor which were expended in preparing to photo- 
graph the meteors w;is not wasted, because it was shown 
that curved plates are the proper thing for astro- 
nomical photography and have opened up new possi- 
bilities in this field. 

A pendulum 300 feet long was used in the Masonic 
Temple, Chicago. November 12, for an experiment. 
Prof. Bevis, of the Aiiiiom- Institute, demonstrated 
with its use the well known experiment of Foucault. 
The deviation from the laws of gravity was demon 
strated by means of the pendulmii. This deviation is 
caused by the rotation of the earth, and in the few 
minutes that- the pendulum swung it had begun to 
revolve in a horizontal circle, winch would have been 
complete<l in tliirty-six hours of constant motion had 
the heavy ball been allowed to swing that long. The 
weight and motion of the pendulum was neither ac- 
celerated nor retarded except by the influence of grav 
ity and the atmosphere. Three hundred feet of wire 
was used in suspending the weight. 

An attractive solution of the purpose of Stonehenge 
was put forward at the British Association recently. 
Dr. Alfred Eddowes, addressing the Anthropological 
Section, advanced the theory that the building was a 
gigantic sun-dial. The thirty great upright stones 
with their intervals showed, in his opinion, tiiat the 
circle was divided into sixty equal parts, the grooved 
stone having been used for supporting a pole, which 
formed the pointer of a sun-dial for daily observation, 
or an indicator of the time of the year by the length 
of the shadow. Dr. Seb.isiian Evans, who presided, 
held that Dr. Eddowes had proved his point, that 
Stonehenge had been used as an' observatory ; but 
Mr. Arthur Ev.uis protested against the attempt to in- 
troduce very precise and rigorous ideas into a rude 
monument; ami contended that Stonehenge, which 
was on the site of an early Bronze Age cemetery, ought 
not to be regarded alone, but in relation to a large 
series of other stone monuments. One would like to 
know what is the date or period to which the oldest 
authentic sun dial can be attributed. 

The Belgian Antarctic exiieditioii has reached Ant- 
werp, It w.is a private enterprise under the patron- 
age of the Belgian government and was organized by 
M. A. de Geilache. who commanded it. It sailed from 
Antwerp a little over two years ago, and the researches 
and discoveries made by the scientists who accom 
pained the expedition are now said to be of more iin 
portaiice than was an tir^t supposed. The exiiedition 
explored Graham's Land, Palmer's Land, and Trinity 
Land. The voyagers remained for tifreeii months in 
the South Polar regions, and during this (leriod a 
number of magnetic and meteorological observations 
were recorded. The expedition returns with a fine 
collection of fauna, ami what is said to be of the great- 
est importance, the material results of the deep sea 
research which formed part of the programme of the 
expedition. The deepest known soundings to the 
south of Cape Horn were obtained at a depth of 400 
meters between that cape and the South Shetland 
Islands. The lowest temperature which was registered 
on their instruments was 43' below Centigrade, equiva- 
lent to 77" of frost Fahrenheit. 

D'Arsonval has observed that pieces of rubber 
tube immersed in COa under a pressure of one to fifty 
atmospheres swell considerably and absorb large quan- 
tities of the gas. The augmentation of volume is some- 
times equal to ten or twelve times the original bulk, 
and the consistence is changed, the rubber becoming 
more gelatinous and less elastic. On being exposed 
to the air, the dissolved carbonic acid is gradually 
given off in small bnbl)les, which give rise to a distiiK;t 
sound. COi at atmospheric pressure rapidly pas^ses 
through a rubber bladder, and escapes still more 
rapidly from a rubber bicycle tire. Oxygen, under 
like conditions, was found to behave in a similar man 
ner. The air from a bicycle tire kept at constant 
pressure by means of an air pump was examined 
and found to be practically free from oxysren, and 
to consist solely of nitrogen. It is known that oxy- 
gen traverses thin sheets of caoutchouc intieli more 
readily than nitrogen, so that by simple filtration 
of atmospheric air, a gas containing 40 per cent of 
oxygen may be obtained. The author concludes 
that OOs passes through rubber by entering into 
solution with it, that oxygen does the same, but 
more slowly, while nitrogen remains longest under 
pressure in a rubber chamber. — Comp. Rend. 
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Engineering Note*. 

A hundred bales of cotton were recently loaded into 
a box car 34 feet long, having a capacity of 50,000 
pounds. The cotton was packed so tightly that there 
was space to put in five more bales. 

According to The Engineering and Mining Journal, 
the value of the imports of precious stones at the port 
of New York in the month of October was $1,233,748 ; 
of_this amount, |822,594 were uncut. 

The smoke nuisance represents a loss of four or five 
million pounds sterling per annum in London alone, 
says The Builder, and no one can estimate the human 
suffering it entails by shutting out the invigorating 
sunshine and by poisoning the air. 

The Baldwin Locomotive Works has just installed 
in its erecting shop a crane which has a span of 158 
feet. It will lift a 190,000 pound locomotive 40 feet in 
the air, carry it 336 feet and set it down again in three 
minutes and thirty-six seconds. 

Engine No. 1028of the Reading Road has established 
a new speed record with a heavy train on the road 
running between Camden and Atlantic City. The 
distance is 55J^iniles and was covered in 47 minutes, 
the average speed being 706 miles per hour. 

The Delaware, Lackawanna& Western Railway Com- 
pany has ordered four so-called " club " ears for their 
suburban traffic. They will be leased out to commut- 
ers for a fixed sum per year. This will insure the 
lessees having the same seats each day, if they so de- 
sire. 

At Barrow, Messrs. Vickers, Sons & Maxim are 
makirig arrangements to house their employes. They 
will [)ut up a thousand houses in a new village known 
as Vickerstown. This will be built on Walney Island, 
which is eleven miles long and one mile wide. A bridge 
will be built so as to give easy access to the works. 

According to The Railway Review, tlie Tokio Card 
and Pasteboard Company, of Japan, is now experi 
menting with pasteboard as a substitute for roofing 
shingles. It is said that shingles of this material 
can be produced at a cost about 50 per cent cheaper 
than that of the wooden article. The pasteboard is 
made of the desired thickness and tarred to prevent 
the material from being affected by the weather. 

The use of liquefied carbonic acid gas to extinguish 
underground fires has been dealt with by Mr. George 
Spencer in a paper read before the Institution of Min- 
ing Engineers. A fire occurred in a heading of a 
colliery with which Mr. Spencer was connected. It 
was decided to use carbon dioxide to pat out the fire, 
and six cylinders of the liquefied gas were successfully 
used. In case of fire on shipboard the use of carbon 
dioxide might prove invaluable. It can be instantly 
applied and save much damage by water to the cargo. 

The following is a suggestion for mounting plans on 
linen : Get a board or table sufficiently large to take 
the plan and tack the linen down with small tacks, of 
course minding that no creases occur in the linen. 
Get some common flour, to which add the proper pro- 
portion of water, and boil until the required thickness 
is obtained ; with a smooth paint brush smear the 
linen evenly with the paste, taking care to leave no 
lumps on the surface ; lay the plan to be mounted 
carefully on the linen, and with a handkerchief or soft 
cloth press the plan, making it tightly adhere. After 
this put the board aside for two days to dry, when the 
plan will be ready for trimming off with a sharp pen- 
knife. 

On November 6 occurred an explosion of a calcium 
carbide furnace in the Dominion Carbide Gas Works 
near Ottawa. There was a fire in the neighborhood at 
the time, and the water flowed down into the carbide 
furnace. As a result the whole furnace blew up, in- 
juring fifteen men. The carbide flew in chunks about 
the size of a man's fist, but one mass of carbide weigh- 
ing a thousand pounds was blown through one of the 
factory doors. Eye witnesses of the catastrophe state 
that as the explosion occurred the building was filled 
with flames as well as smoke and the fumes of the car- 
bide, and the people were almost overpowered. The 
fumes were so strong that the whole vicinity of the 
factory smelled strongly of the gas. According to The 
Railway Review, the force of the explosion was felt all 
over the vicinity. 

A tunnel under the Bosphorus has been talked of 
many times. There is large traffic between the two 
sides of the Bosphorus and the delay caused by the 
opening and shutting of the bridge of boats which 
now forms the only connection is a great drawback. 
The railroad company is now constructing its lines 
on both sides, but this will not be of very great avail 
until the lines can be connected. Tunneling by the 
ordinary methods is hindered by the fact that the 
water is extremely deep and there is 20 or 30 feet of 
mud at the bottom. It has been proposed to suspend 
or-float a tunnel some 35 feet below the surface of the 
water, thus allowing uninterrupted passage to vessels 
of even large draft. It is impossible to state whether 
this plan can be carried out or not. There seems to 
be great engineering difficulties In the way. •- 
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Blsotrleal Note*. 

It is stated that an attempt will shortly be made to 
connect Havana and Key West by the Marconi sys- 
tem of wireless telegraphy. 

The Naval Academy at Annapolis has a new electri- 
cal library of 1,400 volumes presented to it by three 
alumni. It includes a number of rare books. 

Articles of incorporation were filed at Trenton, 
N. J., November 22, of the Marconi Wireless Telegraph 
Company of America, with an authorized capital of 
$10,000,000. 

On the trip home, Signor Marconi signaled to the 
station at the Needles while the vessel was sixty miles 
out. The terminal wire was fitted' to the mast of the 
steamship for the experiment. 

The Chicago, Burlington & Quincy Railroad has 
just commenced to equip locomotives with electric 
headlights. It was found that on trains traveling at 
a very high rate of speed a stronger light was neces- 
sary. 

It has been suggested that the surplus power ob- 
tained by utilizing the gases of the blast furnace to 
operate gas engines mignt, in some instances, be ad- 
vantageously employed in the manufacture of calcium 
carbide. 

The London Tramway and Railway World have 
arranged for an international tramways and light 
railways exhibition, the first of its kind held in Europe. 
It will be held at Agricultural Hall, London, from J une 
30 to July 11, 1900. 

The first use of Niagara power was as long ago as 
1725, when the French erected a sawmill near the site 
of the present factory of the Pittsburg Reduction 
Company. It was used for the purpose of supplying 
sawed lumber for Fort Niagara. 

Industries and Iron formulates many objections to 
the Nernst lamp. There is no automatic beating ar- 
rangement for the small-power lamps, and they require 
about eight seconds of artificial heating before they 
can be brought to incandescence. There are as yet 
no lamps of small candle power, and as each lamp has 
three wires, their connection is not always convenient. 
There have been no practical tests of the light of the 
lamp outside of the laboratory, and there are as yet no 
lamps of this design in commercial use. It is thought 
by some that the Nernst patent cannot be held valid, 
owing to the same principle being involved in the 
Jablochkoff candle. 

The Electrical World describes an extraordinary 
phenomenon which has been noticed with regard to 
chestnut trees in a street in Brussels, since the installa- 
tion of the electrical tram-cars. The foliage begins to 
turn brown and drop early in August, to bud and 
even blossom again in October. The trees on the op- 
posite side of the tramway behave like ordinary trees, 
for they lose their foliage in the late autumn and do 
not put forth fresh blossoms until the spring. Hotau 
ists are inclined to believe that the cause of this singu 
lar state of things is due to the leakage of the electrical 
current at places underground acting upon the roots 
of the trees, which are otherwise quite healthy. 

Under date of September 22, 1899, Consul Dudley, 
of Vancouver, informs the Department that the tele- 
graph line from Skagway to Dawson has been com- 
pleted atid is now in operation. The nearest point to 
Skagway reached by telegraph, adds the consul, is 
Cumberland or Comax, British Columbia. It is stated 
that arrangements will be made for steamers to call at 
Comax to deliver messages brought from Skagway, and 
on their north-bound trips for messages to be deliv 
ered at Skagway. This places Dawson within about 
two and one-half days by telegraph. Mr. Dudley has 
also been informed that officers are at work surveying 
a line from Ashcroft, on the Canadian Pacific Railway, 
via Quesnelle, British Columbia, to Telegraph Creek, 
in the valley of the Stickene River. As soon as the 
survey is completed, it is expected that a telegraph 
line will be constructed ; a branch line to Atlin, British 
Columbia, from Lake Bennett will also soon be in 
operation. 

Peroxide of lead, when used as a coherer substance, 
shows the peculiar property of decreasing in conduc- 
tivity under the influence of electric waves. This pro- 
perty has hitherto been held to disprove Loilge's theory 
of the coherer, based upon the formation of conduct- 
ing chains by the welding together of successive par- 
ticles. T. Sundorph has studied the behavior of this 
substance, and found that a cell containing PbO, pow 
der transmitted a current of 85 milliamperes to begin 
with. After two minutes' exposure to electric waves, 
the current was reduced to 625 milliamperes, and after 
twenty minutes to 5 milliamperes. At the same time, 
the amount of PtiOa was slightly reduced, but the 
author does not seem to be able to find the reason of 
this reduction. The only clew he gives is that PbOa 
contains some moisture, and this, of course, might be 
evaporated by the sparks. But whatever change 
takes place seems to be confined to the neighborhood 
of the terminals, and the positive pole becomes hotter 
than the negative pole. — T. Sundorph, Wied. Ann. 
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SIMPLE EXPERIMENTS IN PHYSICS AND CHEMISTRY. 

Experiment in Capillarity. — A crystallizing vessel 
having been filled with water to a depth of an inch or 
two, some mercury is allowed to fall into it from such 
a height that when it strikes the bottom of the vessel 
it shall rebound in the form of globules. Owing to 
surface tension, quite a large number of the globules 
will remain upon the surface of the liquid and will 
mutually attract each other with great force and at a 
distance of an inch or more. They will be strongly 




Preparation of Nitrogen. — A bell glass is provided 
with two metallic combs facing each other and com- 
municating with the poles of a Ruhmkorff coil or a 
Holtz electrostatic induction machine. Some phos- 
phorus is burned in the bell by the ordinary process. 
The cupel that contains it is supported by a cork that 
floats upon the water in which the bell glass rests. As 
soon as the phosphorus has been completely burned, 
a silent discharge of electricity is passed through the 
combs. The electricity immediately precipitates the 
fumes of phosphoric anhydride, and after this the bell 
glass will no longer contain anything but pure nitro- 
gen. We would advise the use of a bell glass provided 
with three apertures, one at the top and two at the 
sides. The one at the top will serve for collecting the 
nitrogen when the bell glass is made to descend into 
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be employed as a life-saving and signaling apparatus, 
for the practice of wireless telegraphy, for the study of 
meteorology, and even, as with the balloon, for making 
ascensions. The ordinary kite is familiar to every one. 
Whatever be its form, lozenge-shaped, rectangular, 
elliptical, hexagonal, octagonal, etc., it always consists 
of a plane surface provided with a bridle to which the 
string is attached, and with a tail of varying length. 
This last-named appendage was for a long time looked 
upon as indispensable, and it seemed as if a tailless 





Fig. 1.— MOUNTING THE KITE. 

repelled, also, by any object wet with water that is 
made to approach them, such as a wooden match, for 
example. 

Soft and Elastic Sulphur. — Some roll sulphur is 
melted in a Florence flask, with very gentle heat, over 
a Bunsen burner. It is well to remove the flask from 
the burner before the complete melting of the brim- 
stone and to stir the latter until the fusion is perfect. 
The flask will then contain sulphur in a very plastic 
state. 

Then the flask is submitted to heat again and the 
melted sulphur vigorously stirred. After a while the 
substance will pass abruptly to a pasty state. Such 
passage from one state to the other does not take 
place instantaneously unless the sulphur is vigorously 
stirred, but occurs gradually. 

Experiment with Hydrosulphuric Acid. — Some hy- 
drosulphuric acid is ignited at the extremity of a taper- 
ing tube which, through a rubber tube, communicates 
with a Woolf bottle in which 
the gas is produced. Upon 
moving the flame over the 
surface of some water placed 
in a pan, sulphur will deposit 
upon the liquid and thus per- 
mit of writing a name, draw- 
ing a design, etc. 

Phosphureted Hydrogen. 
— A few fragments of calcium 
phosphide are allowed to fall 
into a goblet containing some 
water, and quite a thick lay- 
er of sawdust is immediately 
spread over the surface of the 
latter. The bubbles of phos- 
phureted hydrogen accumu- 
late beneath the sawdust in 
forming one very large bub- 
ble, which finally lifts the 
sawdust, bursts, and forms 
a series of rings of extraordi- 
nary size. 



Fig. 3.— THE LECORNU CELLULAR KITE. 

the water, and those at the sides will serve for holding 
the metallic rods of the combs. — A. Bleunard, in La 
Nature. 



THE LECORNU CELLULAR KITE. 
There is no amusement more fascinating, more in- 
structive or more easily engaged in by everybody 
than kite-flying. Although it is much in favor on the 
other side of the Atlantic, it is yet too much ne- 
glected in France. Almost everywhere in the United 
States, there are to be found kite clubs analogous to 
the French bicycle and photographic societies, and 
which are in the habit of organizing competitions of 
various kinds. It is a great pity that the sport is not 
indulged in in France as much as it deserves to be, for 
the kite is a wonderful apparatus, of which a host of 
curious and interesting applications may be made. It 
is almost without a rival for the study of atmospheric 
electricity and for topographic photography. It may 




Fig. 1.— EXPERIMENT IN CAPILLARITY. 



Fig. 2.— EXPERIMENT WITH SULPHUR, 



Fig. 3,— RAISING THE KITE. 

kite could not be thought of. But the Oriental kites 
imported from China and Japan destroyed such an 
opinion. 

If we attentively examine the tailless Japanese and 
Chinese kites we shallsee that they are no longer plane, 
but either (like the Japanese flies) consist of a plane 
part and two wings forming pockets and inclined 
toward the rear, or, (like the Chinese apparatus) pre 
sent curved surfaces. This, in fact, is because the 
plane kite is unstable. It is like a plank that we 
should like to keep in equilibrium in a current of 
water, and at right angles therewith, in holding it by 
a single rope. It is evident that however carefully we 
fixed this rope at the center of the thrust, the board 
would be in a state of unstable equilibrium and would 
continually revolve around its point of attachment. 
It would be entirely different if we should fasten a 
string to the handle of an umbrella and present the 
concavity of the latter to the current. When we study 
the stability of the tailless 
kite, we are thus led to seek 
forms that are entirely differ 
ent from those of the flat kite. 
Without extending this 
brief statement of the ques 
tion any further, we shall 
merely say that one of the 
best forms to adopt for the 
tailless kite is the cell. We 
mean by this the form ob- 
tained with at least three, 
but generally four planes in- 
tersecting each other in pairs 
according to parallel straight 
lines. We thus obtain a sort 
of bottomless box. The walls 
are of paper or of some light 
fabric. To make the matter 
plain, let us conceive of a cell 
of square section. This will 
present itself in the form of 
a box of which the four sides 






Fig. 3.— WRITING UPON WATER WITH 
HYDROSULPHURIC ACID. 



Fig. 4.— RINGS PRODUCED BY PHOSPHURETED 
HYDROGEN. 



Fig. 5.— PREPARATION OF NITROGEN. 
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will exist, but of which the top and bottom will be sup- 
pressed. If we present this cell to the wind in such a 
way that two of the sides shall be horizontal and two 
others vertical, it is evident that the air will pass 
freely through the cell without exerting any pressure 
capable of raising it ; but if we elevate the front edge 
of the cell slightly, the wind, in pressing the lower 
surfaces of the walls that were previously horizontal, 
will tend to raise the apparatus. The latter will have 
great stability by reason 
of the existence of the two 
vertical sides, which, in a 
manner, play the same part 
as the keel of a boat. 

The sides of thecell that 
undergo a pressure are the 
sustaining planes, and the 
vertical sides the directing 
ones. If we place two of 
these cells one behind the 
other, in leaving between 
them an interval equal at 
least to their length, we 
shall have the Hargrave 
cellular hovering kite 
adopted at the Blue Hill 
Observatory (in the United 
States), where througli the 
intermedium of meteoro- 
logical registering appara- 
tus, it is used for exploring 
the upper regions of the 
atmosphere. In certain 
experiments, such appara- 
tus have reached heights 
of from 5,000, to 6,500 feet. 

If, on the contrary, we 
juxtapose not two but a greater number of cells, say 
six, eight, twelve, or more, in the same frame, we shall 
obtain the multicellular hovering kite, which we 
have devised and constructed after numerous tenta- 
tives. 

We at the outset placed four rectangular cells one 
above another, and thus obtained an apparatus hav- 
ing exactly the form of a set of shelves. We tried this 
upon the beach of Cobourg in 1898 ; but, since the sta- 
bility did not prove as great as that which we desired 
to obtain, we were led to multiply the number of cells 
and to employ square cells, with one diagonal and hori- 
zontal and the other vertical. 

Each cell taken isolatedly thus flies upon the side 
and presents to the wind surfaces that are inclined, 
one to the right and the other to the left, somewhat 
as in the case of a boat that is floating upon its 
keel. 

We have in this way constructed a kite of wonderful 
stability, which rises with the greatest ease and main- 
tains itself in the air with complete immobility. 

Our multicellular hovering kite is very easily con- 
structed. It requires as a rigid frame only four wooden 
rods having 
the length of 
one cell and 
placed at the 
four corners of 
the entire af- 
fair formed of 
all the cells, 
and two cross 
pieces, one in 
front and the 
other behind 
to jive rigidity 
to the whole. 

It may be 
put together 
and taken 
apart in a few 
minutes with 
the greatest 
ease. After 
being taken 
apart, it may 
be rolled up 
and carried 
very easily up- 
on a bicycle. 

It is so easily 
managed that 
any one can 
send it aloft 
and maneuver 
it without dif- 
flculty. When 
it is in the air, 
it is so stable 

that ten yards of string may be suddenly paid out 
without causing it to fall. Finally, its sustaining 
power is so great that, in a brisk wind, we have 
been able to make it raise a dummy formed of a 
child's clothing and fixed to an umbrella. And yet the 
kite is not of very large size, its dimensions being four 
feet in length and breadth and 16 inches in depth, 



while its weight is a little less than four and a half 
pounds. 

We are indebted to La Vie Scientifique for the de- 
scription of this form of kite. 
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THE NEW YORK BOTANICAL GARDEN. 

New York city is fortunate in having within its 
corporate limits a park which contains both a botani- 
cal garden and a zoological park. Until within a com- 




VIEW OF HERBARIITH, H1TSE1TH OE BOTANICAL GARDEN. 



paratively short time there were few visitors to Bronx 
Park, notwithstanding the fact that this tract with 
its thick woodlands, waterfalls, glens and rustic 
bridges, is really one of the choicest parks in the 
country. Its chief merit is that in no sense does it 
resemble the ordinary park. The Botanical Garden 
part does not show the imprint of the landscape 
architect. It is the purpose of its managers to leave 
the paths as rugged as at present, and only the main 
arteries of travel will be macadamized and made 
easy for visitors. The Park is readily reached from 
the Grand Central Depot by the Harlem Road, and the 
visitor breaks his journey at Fordham for the Zoologi- 
cal Park and at Bedford Park for the New York Bo- 
tanical Garden. 

In 1889, a committee of the Torrey Botanical Club 
was appointed with authority to procure such legisla- 
tion and funds as would be necessary for the establish- 
ment of a botanical garden in New York city. This 
committee succeeded in securing the interest and co- 
operation of the city authorities and of many influen- 
tial private citizens. The provision of the charter, 
which was obtained in 1891, and was amended in 




THE HTTSEVH OF THE NEW TORK BOTANICAL GARDEN, 

1894, was that a corporation should be established from 
which a board of managers was to be chosen, supple- 
mented by an ex-oflicio board of scientific directors to 
have the management and control of the scientific and 
educational departments of the corporation. The 
Mayor and the President of the Board of Commission- 
ers of Public Works were also to be members. Upon the 



corporation securing by subscription a sum of not less 
than $250,000, the Commissioners of Public Works were 
directed to set aside and appropriate a portion of the 
Park land not exceeding 250 acres for establishing 
and maintaining a botanical garden and museum and 
to construct and equip within such grounds suitable 
buildings at a cost not to exceed $500,000. It was also 
provided that the grounds should be opened to the 
public daily without charge. The sum of $250,000 was 

raised by subscription, and 
on July 31, 1895. the Com- 
missioner of Parks appro 
priated 250 acres in the 
northern part of Bronx 
Park for the purpose of the 
corporation. About two 
years were then devoted 
to the preparation of the 
plans and the preliminary' 
improvement of unsightly 
portions of the tract. 
$500,000 for buildings was 
made available by vote of 
the city authorities in the 
summer of 1897, and the 
buildings were commenced 
about the end of that 
year. The result of the 
co-operation of the muni- 
cipal authorities and pri- 
vate individuals has prov- 
ed most satisfactory m the 
American Museum of Na- 
tural History and the 
Metropolitan Museum of 
Art, and the new enter- 
prise in Bronx Park in 
which the city is a partner will prove no less interest- 
ing and valuable to the citizens at large and to science. 
The section of the Park given to the city is admira- 
bly adapted for the purpose of a botanical garden. 
It is not too far away to be accessible and is still out of 
immediate contact with the smoke and vitiated air of 
a great city. Every variety of growth finds a fitting 
habitat in the land reserved for the garden. There are 
broad meadows for the grasses, bogs for the sedges, 
flags and other plants, and clear running water and 
quiet lagoons for aquatic vegetation. There are tree- 
shaded lowlands for ferns and scattered rocks and 
ledges for mosses and lichens. The tract through which 
the Bronx River now flows will be left intact for the 
benefit of the students of forestry, and since Lorillard 
built a large stone house on the east bank of the 
gorge a century and a half ago, the trees have been 
almost totally undisturbed by the ax of the woodman. 
The popular features of a botanical garden are not 
omitted, and as soon as the visitor enters the ground 
he begins to see the labels attached to trees and 
plants throughout the garden. The various classes of 
trees and plants into which the garden is divided are 

termed " plan 
tations." The 
swampy forest 
land is being 
drained, but 
will be reserv 
ed as a forest 
area, as these 
forest features 
are considered 
of the greatest 
importance in 
the general 
plan. West of 
this is the fru- 
ticetum, a pla- 
teau consisting 
of 3 or 4 feet 
of loam rest- 
ing on a layer 
of fgravel 12 
feet or more in 
depth. This is 
divided into 
sections for the 
planting of 
shrubs accord 
ing to the tarn 
ily and follow 
ing as far as 
possible a na 
tural sequence 
and grading 
broad levels of 
greenswaiil be 
tween the 
families. Beyond this are the bog gardens and 
the portion devoted to plants like the willows. 
South of the fruticetum and bog gardens are 
some springs forming a bog. This bog is to 
be excavated to a depth of 6 feet and converted 
into lakes separated by a longitudinal driveway. 
There will be a water area of 6 acres when all the 
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various improvements are completed, irrespective of 
tiie Bronx River. About tlie museum 25 acres of 
land liave been reserved for ornamental purposes. 
South ot the museum is a glade devoted to the system- 
atic display of a collection of herbaceous plants. Jt is 
a meadow intersected by a stream and bordered by 
trees. 

In this space provision is made for hillside plants and 
those which thrive best in the shadow ot woodlands. 
Upward of 5,000 plants have been set out and labeled, 
and already the plantations afford a valuable oppor- 
tunity for study. The Pinetum west of the herbaceous 
fjrounds has been stocked with many fine specimens 
of pines, firs, spruces, and larches. 

The museum buililinj; is at present the most interest- 
ing feature of the Garden. It is 308 feet long, 50 feet 
deep, and 70 feet high. The building is designed in 
the Italian renaissance style, and the classic order used 
is limited to two stories because these are the chief por- 
tions of the structure and are thus appropriately mark 
ed in their external character, and the upper story is 
thus left susceptible of freer and more varied treat- 
ment. The central feature is the dome of the reading 
room, which rises higher than any other part. The 
whole stands upon a basement which is masked by the 
approaches and terraces; thus the apparent height i.s 
lessened and the skyline varied without injury to the 
utilitarian interior. The materials are of white brick 
and terra cotta 
with the ex 
ception of the 
marble col 
umns. The 
principal en- 
trance is on the 
first floor level, 
so that all of 
the public mu 
seum halls are 
up only one 
flight of stairs. 
This is accom 
p 1 I s h e d by 
forming a ter- 
race along the 
mam front of 
the building 
reached by an 
inclined a p ■ 
proach. The 
first floor of 
the building is 
devoted to eco- 
nomic botany 
and the speci 
mens will in 
elude samples 
of barks, fibers, 
food, plants, 
timber, etc., 
the object be- 
ms,' to s h o w 
the plant and 
tree and fruit 
or product at 
i\ll its various 
stages. The 
"process of 
111 a n u f acture 
will be illus 
trated either 

by charts and diagrams, or in some cases by models. 
Such apparatus as a cotton gin will be shown' on a 
small scale with the I'iiw material and the varied pro 
ducts. On the second floor of the building is the Mus- 
eum of General Botany where types of each of the vari- 
ous families will be shown. The exhibition will be of 
a synoptic nature arranged with a viev/ to pedagogical 
effect. 

The third floor of the building is arranged for inves- 
tigation purposes, with a library in the center. In the 
rotunda under the dome is the main reading room ; 
adjacent is the stackroom. provided with metallic 
shelves cajiable of containing twenty thousand volumes. 
To the west of the library is the laboratory for plant 
embryology and cytology. Adjacent to this is the 
general morphological laboratory, the Director's 
office and a seminar room; adjoining and on the north- 
west corner is a specially constructed room with green- 
house for plant physiology, and an elaborate heating 
system makes it possible to secure any desired tem- 
perature. Research rooms, chemical laboratory and a 
photographic laboratory are on the west side of the 
floor. At the end of the library there is a large labor 
atory and various research rooms. Another east wing 
IS occupied with a herbarium shown in oar engraving, 
which is already equipped, as the large herbarium in 
Columbia University is in place with cases and speci 
mens in perfect order. It is fitted up with oak tables 
and chairs, and is an ideal place for botanical study. 
It now contains between 600.000 and 700,000 specimens. 
In the library the Columbia University Botanical 
Library will be installed in the course of a few weeks. 




and the garden has also acquired on its own account 
some valuable collections of books. The lecture room 
in the basement is practically complete and is arranged 
in the amphitheatrical form and will accommodate 720. 
In this room public lectures under the auspices of the 
garden will be given from time to time on botany and 
allied subjects. 

Outside the museum building work is being carried 
on in the way of grading, planting, drainage, etc., vast 
quantities of porous tiling being used for drainage 
purposes. A 36-inch water main running through the 
grounds has been tapped for a 6 inch main, thus pro- 
viding an adequate water supply, for it is necessary to 
use vast quantities of water in summer in order to pro- 
mote the healthy growth of the plants. The power 
house IS located directly on railroad and it will supply 
heat to the museum and the range of horticulture 
houses. A subway carries the steam pipes and electric 
wires from the power house to the museum. 

Opposite the museum and fronting the Southern 
Boulevard are the horticultural houses. When com- 
pleted they will be thirteen in number and will cover 
an area of 45,000 square feet. The central feature of 
the range is a palm house with a diameter of 100 feet, 
and it is nearly 90 feet high. From each side of the 
houses connecting wings 116 feet long and 30 teet wide 
will extend east and west. These houses have a cruci- 
form termination, being 84 feet wide, 16 feet high to 

the main cornice, 38 teet to 
the lantern cornice, and 46 
feet to the ridge. There 
will be various other con- 
necting greenhouses. 
These houses are largely 
constructed of glass and 
the work on them is pro- 
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LIVING FISH IN THE SANTA CATALINA ZOOLOGICAL 
STATION. 



COLORED JELLY FISH 



ceeding very rapidly. Palms, ferns, and tropical fruits 
will form a feature of the taller houses, while one of the 
low connecting houses will cover a pond for the aquatic 
pliints. Heat will come from the power house which 
supplies the museum. The garden staff, which is 
already doing most efBcient work, is under the direc- 
tion of Dr. Nathaniel L. Britton, to whom we are in- 
debted for courtesies in the preparation of the present 
article. The members of the staff are Dr. D. T. 
Macdougal, director of the laboratories. Dr. John K. 
Small, curator of the museums. Dr. P. A. Rydberg, as- 
sistant curator, Samuel Henshaw, head gardener, and 
there are other assistants. 



FH0T06KAFHING LIVING FISHES AT SANTA 
CATALINA ZOOLOGICAL STATION. 

BY PROF- C. F. HOLDER. 

The islands of the Southern California group, espe- 
cially Santa Catalina, which has a town and mail ser- 
vice to and from every day in the year, have long been 
an interesting field to the zoologist, the fauna beinsr in 
many respects peculiar. The "Albatross" has dredged 
here, and doubtless the National Museum has a very 
perfect collection representing the deep sea life of the 
adjacent channel and the submarine plateau that 
reaches away from the various islands. To place the 
representative forms of life here within reach of the 
public, students, and teachers, the owners of Santa 
Catalina Island have opened a zoological station and 
equipped it with a very creditable aquarium, so being 
able to present to the teachers of the National Educa- 
tional Association, which met in Los Angeles, a fairly 



representative collection of the marine animals of this 
region, few, if any, of which have been seen or display- 
ed alive. 

The aquarium is on the beach at the little town of 
Avalon, which is 3J^ hours from Los Angeles. The pre- 
sent building is 60 by 20 feet with an end room for pur 
poses of study. The tanks consist of one 60 feet in 
length, which can be used as a single tank or divided 
into ten or twelve compartments ; this faces the sea. 
In the center of the building is a shark tank, 40 feet in 
length, with one division. In one end of the room are 
several small tanks, while the west or land side is also 
occupied by a row of small tanks 3 by 4 feet. The 
water is pumped from the bay to large reservoirs about 
150 feet above, and from there runs down and is dis- 
tributed by the injectors which aerate the tanks. 

The conditions here are almost identical with those 
of Naples, only the climate at Avalon is almost perfect, 
the temperature ranging not much over 10 or 12 degrees 
between winter and summer ; hence the dangerous 
changes which threaten some aquariums are reduced 
to a minimum. On entering the aquarium a tank of 
corals is first seen. Here is a beautiful branching scar 
let gorgonia brought up in the channel from 600 feet 
of water, a large and heavy branch of coral and an at- 
tractive glass sponge from the same depth. The floor 
of the tank is sandy and on it are the "sea pansies" of 
the layman, or renellas cousins of the corals, throwing 
out long white polyps. The coral Dendrophyllia is 
seen here ; the polyps when alive are a rich sulphur 
yellow. A line of small tanks follow, all tastefully ar- 
ranged with living algse. In the first are two remark- 
able fishes known as " drums," from the fact that they 
utter a loud grunting sound that can be heard all over 
the V)uilding though made under water. They are 
about a foot in length, the eyes directed upward, as in 

the case of the 
star-gazer, and 
on the lower 
surface and 
sides is a re- 
markable a r - 
rangement o f 
mother of- 
pearl spots ap- 
parently like 
those of Sco- 
pe 1 u s , also 
found here. 
The next tank 
is devoted to 
the great key- 
hole limpet, its 
velvet black 
body conceal- 
ing the shell 
and in sharp 
contrast to the 
great ye. low 
foot, almost 6 
inches long, 
that is fasten 
ed to the glass. 
In the ad- 
joining tank 
are young rock 
bass, their 
beautiful eyesi 
an interesting 
study. Then 
comes a tank 
of the smallest of the' surf fishes — the shiner ; a 
family group that was born here in the latter part of 
June. Like others of this family of fishes, they were 
born alive. The parents are four or five inches in 
length, and the young at present an inch and a half 
long. Each female gave birth to six or eight young, 
which were expelled tail first, and were at once capable 
of taking care of themselves, making no attempt to 
follow the mother, though they schooled. These little 
creatures are very tame and readily feed from the hand. 
The young males are beginning a unique courtship, 
which consists in penning a female in a corner and 
darting about her, pretending to seize food with open 
mouth and carry it to the demure female that remains 
in a given position. The male observed at this time 
drove off all rivals. The autumn — September and Oc 
tober — is the so-called mating time. In the following 
small tanks are young marbled morays, kelp fishes 
and some singular deep-sea spider crabs that were 
taken from a depth of six hundred feet. To all intents 
and purposes they are dead, so slow are their move 
inents. 

In the center of the hall is a long tank filled with 
macrocystis and various algie, in the center of which is 
a notaV)le group, consisting of three or four marbled 
morays — huge creatures of great bulk, veritable sea 
serpents, their mouths open, showing sharp fanglike 
teeth. Swimming up and down about them is a young 
sheepshead, rock bass, curiou.s kelp fishes that mimic 
the leaves, and others. Two large sting rays press 
their grotesque faces against the glass, provoking 
much amusement from those to whom they are new. 
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The most interesting features of this tank are the Port 
Jackson or horned sharks, the group comprising old 
and young, male and female and eggrs. They are types 
of a very ancient race, and thrive well under all con 
ditions. The eggs are peculiar corkscrewlike objects 
of horn, wliich in the winter are washed up by every 
storm. Adjoining this tank is one containing bass and 
perch of various kinds, and next to this a larger tank 
with mussels and crayfish — the local lobster. A smaller 
tank is given over to a giant of the tribe whose shell 
was thrown off but a few days ago. From here ex- 
tends a series of tanks whose occupants would delight 
the eye of an Eastern naturalist. Here is the king of 
the sculpins, so called, the great dink and marbled 
bullhead ; then a compartment carpeted with Serpulse 
of hues of the rainbow, their spiral breathing organs 
twisting and winding, disappearing and reappearing 
like magic.- ,, With them is the graceful Virgulia, 
dredged from the deep sea, dozens of interesting 
Terebratulse, with pink shells and pseudo -skeleton 
within. 

Then comes a tank of young " Garabaldis," illustrat- 
ing the difference between old and young fishes in 
color. The adults are pure deep red, the young golden 
red, with blue splashes and dots so iridescent as to give 
rise to a popular local name, the "electric fish," many 
fishermen believing that they have seen sparks and 
flashes from them. Here is a series of the Southern 
California sheepshead T. pulcher, from the adult males 
confined in separate tanks to prevent them from fight- 
mg, to the young. The old fish is a striking object:, 
its blunt head pure black, its lower jaw pure white, a 
deep red band in the central portion, and tlie tail 
black. The very young one is a pr.le pink with black 
spots on its dorsal and anal fins— a brilliant little crea- 
ture. The next stage it is all pink, the eye spots hav- 
ing disappeared ; then in a larger flsh some are fiery 
red, some white ; still larger the stripes or bands are 
fairly outlined. Following are tanks of large black 
echini, the big California red crab, the giant spider 
crab of this coast, holothurians with plant-like breath- 
ing organs, all decorated with the delicate kelps and 
weeds peculiar to this region. In a large tank is 
massed a school of angel fishes, and in a still larger 
one a mola or sun fish lazily fans itself, while several 
dogfishes from the deep sea and a yellow-tail nearly 
four feet long eye it suspiciously. 

In the jelly fish tank a Rhizostoma stretches away 
like a comet, and various delicate forms are seen, such 
as the torepods, a long chain of salpae, physophora — 
the latter one of the most beautiful objects seen here ; 
its rapid movements and lovely coloring assuring it 
much attention. Floating on the surface of several 
of the tanks are velellas with glossy sails and deep 
blue tentacles. The mollusks are extremely interest- 
ing. Perhaps the most showy, seen from time to 
time, and at short intervals, are pterotrachia and ca- 
rinaria, attaining large size, pteropods of several spe- 
cies, which cling to the weeds and are remarkable 
mimics, as doris, tethys, and aplysia, the latter feed- 
ing from the hand, taking the rich green ulva with 
avidity. 

Several species of haliotis cling to the glass or rocks, 
and a trochus shell, covered with a deep orange sponge, 
moves slowly, while the marble'dbulla, or bubble shell, 
leaves a curious silken web as its great foot glides 
along. A rare spinned murex, boatshells, aviculse, 
oysters, mussels, mytilus, and others are seen feeding 
upon weed or kelp. A small tank contains a group of 
ascidians from deep water bottoms, forms with rough 
surfaces in strange contrast to the elegant salpse. 
Among the corallines are retepora and others, and the 
living polyps of dendrophyllia in sulphur yellow tints 
are fastened to various shells and the large tubes of 
worms. In the starfish tank is the large form, thir- 
teen or fourteen inches across, common liere, a deep 
red starfish. Asterias and several snake stars, ophi- 
dium and others ; the last named being difficult to 
keep alive. 

Among the interesting experiments here have been 
efforts to keep the deep sea " rock cod," and the yellow- 
tail, Seriola dorsalis. The latter is a very active flsh 
and rarely survives longer than a week. They are so 
common that they can be frequently replaced. 

It has generally been considered well nigh impossi- 
ble to photograph the fishes in an aquarium, but 
some fairly successful plates have been made here by 
Mr. N. Swenson, of the mottled moray, the chimera, 
the sheepshead and others. True, they are not so per- 
fect as could be desired, but are excellent when it is 
remembered that it is a difBcult matter to induce fish 
to pose. The raorays opened and shut their mouths, 
the sheepshead moved its fins, but the chimera was 
photographed without any trouble. The chief diffi- 
culty was in keeping out the reflections, which ap- 
peared as white spots. 

This is the first aquarium and attempt at a zoologi- 
cal station in Southern Calffornia, and the first time 
the marine fauna has been seen alive. The exhibit has 
been visited last summer by many students and 
teachers of natural history, and the institution will be 
come a valuable adjunct to the school system of 
Southern California. 



AN IHPBOVEMENT IN FLUE CUTTEK8. 

The flue-cutter which we illustrate in perspective 
and section was invented by Mr. Philip J. Kruger, of 
Greenville, III., to fill a want for a device by means of 
which a flue could be cut at the inner side of the sheet 
without forming a bur, thus leaving the flue in perfect 
condition to have a piece welded on the end, so that it 
could be used again. 

The cutter comprises a central screw-shaft provided 
with inclined channels to receive the ribs of the cutter- 
carrying head. Owing to this arrangement the cutter- 
head is free to rotate with the shaft ; and the shaft has 
longitudinal movement through tiie head. Cutters 
carried by the head are adapted to be moved outward 
by a longitudinal movement of the shaft and inward 
by a spring. The shaft is mounted to rotate in a 
sleeve on which clamping-blocks are supported by a 
spring-ring. On the sleeve a ring is mounted for forc- 
ing the blocks outward, which ring is in turn forced 
longitudinally by a nut engaging a feed uut on the 
shaft. The abutting portions of both units are en- 
gaged by a locking collar. A second sleeve removably 
engaging the shaft but rotating therewith has ratchet- 
teeth on its outer side, which may be engaged by a 
suitable tool to turn the shaft. This second sleeve 
brings the torsional strain upon the shaft nearer the 
cutters than in most similar devices. 

In operation the cutter is placed sufficiently within 
the flue, as shown by dotted lines in Fig. 2. By rotat- 
ing the sleeve-nut, the sleeve-ring is forced forward, 
causing the clamping-blocks so firmly to bind against 
the interior of the flue that the slightest movement of 
the sleeve and connected parts is impossible. Then by 
rotating the central shaft, to move it inwardly, the 
inclined walls of the channels will gradually force the 
cutters outward as they are carried around with the 
head. 

The inventor has subjected his cutter to severe tests 
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KEUGER'S FLUE CUTTER. 

and has found that flues can be cut with a gratifying 
dispatch and facility. 



Water-PlaiitM as I/aud-Wiiiiiei-K, 

In The Naturalist for August, Mr. Albert Henry 
Pawson makes a brief contribution to the study of the 
influence of water-plants on the land surface. "There 
are several ways in which these plants tend to dimin- 
ish the water-Space and to increase the dry land. By 
their own decay they form vast masses of vegetable 
soil in shallow waters and on water margins ; by oc- 
cupying running streams they moderate the flow of 
the current and give it time to deposit its silt ; by their 
creeping rhizomes and spreading roots they fix the 
bed of a stream and prevent its being scoured and deep- 
ened by floods, and again in times of flood they serve 
as a sieve or strainer, arresting all floating and much 
suspended solid matter." This is indeed a familiar 
theme, but the author discusses it with freshness and 
with appreciation of its dramatic interest. " Inch 
by inch, as the result of this accumulation and decay, 
the land creeps in upon the mere ; more and more 
solid grows the edge ; the aqueous plants retreat from 
the now shallow margin, the terrestrial plants advance, 
finding firmer footing ; the sedges and reeds crowd on 
their floating neighbors which need space, and cannot 
endure the shade ; these, too press forward, and the 
open water grows less and less ; it is invested on every 
side, and it is plain that its complete subjugation is 
now only a matter of time." It would be of interest 
to procure some actual measurements of the amount 
and rate of land-winning, and to study in minute de- 
tail the elimination which proceeds as the mere is 
closed up. 



\ Siissestion to High Speed Railroad Engineers. 

To the Editor of the Scientific American ; 

Railroad engineers who travel at a high rate of speed 
are painfully aware of the peculiar and trying effect. 
upon the nerves of the eyes, caused by objects on the 
side of the tracks which in effect flash by them, and 
distract the gaze, which should be fully concentrated 
straight ahead. 

To obviate this, and at the same time relieve the 
strain on the optic nerves caused by these distracting 
influences, let the engineer wear a pair of short tubes, 
say of about three-quarters of an inch in length and 
painted a dull black on the inside, over the eyes. 

These tubes could easily be constructed of some light 
substance, and made to fit like ordinary spectacles. 

Besides tlie restful effect these tubes produce on the 
eyes, they at the same time render the vision won- 
derfully clearer by cutting off all diverging rays of 
light. Arthur Smedley Greene. 

Port Jefferson, L. I., November 9, 1899. 



The Funafuti Expedition. 

The Funafuti Boring Expedition has very recently 
led to the rectification of a common ethnographical 
error, and the discovery of an interesting fact in zoo- 
geography. In the monograph on the atoll of Funa- 
futi published by the Australian Museum, Sydney, 
Mr. E. R. Waite referred to a large undetermined fish 
known to the natives as " Palu," and to traders as 
'•Oil-fish." According to Mr. Louis Becke, a full 
grown Palu would weigh up to 150 pounds and be 6 feet 
long ; the average size is about 3 or 4 feet, and weight 
40 to 60 pounds. The natives have many superstitions 
in regard to Palu ; every portion of it is edible, even 
the head and bones when cooked turning into a rich 
mass of jelly. The flesh of the Palu, if left uncooked, 
never putrefies ; it simply dissolves into a colorless and 
odorless oil. Perhaps the great regard the natives 
have for it is due to the fact of its being a rapid and 
powerful yjurgative. It is a deep water flsh, and is 
usually caught at a depth of from lao fathoms down 
to 200 fathoms ; the fishing is only done at night. The 
Palu fishing hook has been described by Mr. (;. Hedley. 
who points out that this large liook, which is widely 
distributed in the Central Pacific, and may be seen in 
most ethnographical collections, has been described by 
all authors as a "shark-hook." The last exfiedition to 
Funafuti has been fortunate enough to obtain a speci 
men of this fish, and in an appendix Mr. Waite has 
solved the riildle, and found that this mysterious fish 
is the well known Ruvettus pretiosus, which hitherto 
was known only from the North Atlantic, and whose 
recorded range is now enormously increased. The 
Escolar (Atlantic name) has been taken at depths as 
great as 300 and 400 fathoms, but can be taken only 
at night in September and the early part of October. 
— Nature. 

. i^ I » > »i 

Tiic Current Supplement. 

The current Supple.ment, No. 1248, is a most inter 
esting and valuable one. The first article describ(>s 
"A Unique Departure in Engineering Education." 
The article illustrates the ceramic school of the Ohio 
State University, of which Prof. Edward Orton is the 
director. It is accompanied by illustrations showing 
the work being actually carried on. "Causes for the 
Adoption of Water-Tube Boilers in the United States 
Navy" is by Rear Admiral George W. Melville, Chief of 
the Bureau of Steam Engineering, U. S^ N., and is an 
important paper dealing with the advantages and dis- 
advantages of such boilers. " The Modern Armor- 
Clad " is the first installment of an article illustrating in 
detail the actual construction of a battleship or armor 
ed cruiser. " Designs for the ' Denver ' Class of Sheath- 
ed Protected Cruisers" is by Rear-Admiral Philip 
Hichborn, Chief Constructor, U. S. N., and gives in 
detail his views regarding the class of cruisers with 
which our readers have already been made familiar. 
" Krupp Armor-Plate Tests" describes important tests. 
"Effect of Hydrocyanic Gas upon the Germination of 
Seeds" is an interesting paper' by C. O. Townsend. 
" A Problem in American Anthropology," by Prof. 
F. W. Putnam, is concluded. "The Explosive Side of 
Acetylene" is by F. H. McGahie. 



CoiitentH. 

(llliistnited articles are marked with an asteriBlc.i 



A BLUE grotto like that of the island of Capri has 
been discovered on the shore of the promontory of 
Skinari on the Ionian island Zante. The entrance is 
from the sea, and is larger than in the Capri grotto, 
but the interior is smaller. Fishing boats can make 
their way in when the water is calm. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural implements. 

CULTIVATOR. -Daniel G Burkhardt, Dayton, 
Wash. By reaeon of the improved conetruction devised 
by this inventor, each of the ground or supporting wheels 
of the machine can be independently adjusted, so as to en- 
able the driver to raise or lower the other end of the ma- 
chine-frame or both ends simultaneously. The frame is 
light and simple and is constructed of wood or angle- 
steel. 

REVOLVING SULKY HAY-RAKE-Amos R. Black, 

Parkdale, Colo. The rake is designed speedily and 
cleanly to rake heavy crops, damp hay, or green alfalfa. 
In connectioii with the wheels, a revolving sleeve is used, 
to which spriuii lake-teeth are secured, which are adapt- 
ed to bear on the ground. Rigid, radial arms are fixed to 
the sleeve ; ami lever mechanism is adapted to bsar on 
the arms, thereby temporarily increasing the pressure 
and tension n;ion tlic tcetli in action. 

COVER FUK HAYSTACKS. -Samuel G. Rayl. 

Tunis, Iowa. This cover for haystacks is formed of 
separable sections provide!! with stringers projected be-, 
yond one of the sections and respectively running in the 
planes immediately adioining the planes of the strmgers 
of other sections and having lateral engagement with 
the stringers of the sections. The sections may be ad- 
justed to form a cover of any size desired. 



Eii<''iiieeriii!f Improvements. 

REVERSINGVALVE FOR ENGINES. - Aloys 
Haperkamp, Dnisburg, Prussia, Germany. The method 
of regulating the speed and work of the reversing rolline. 
mill engine is imperfect, because the high-pressure steam 
cannot be utilized as much as possible by allowing it to 
expand The present invention employs a sliding-valve 
with Allan's or Trick's channel and provides a second 
set of steam-ports in the valve-bos or cylinder besides 
the usual first set. The first set admits hieh pressure 
steam to the cylinder when the engine is running as 
usual : while the second set serves to admit the steam to 
the cylinder on reversing the engine should the cranks 
be 111 an unfavorable position. The sliding valve works 
with either the first or the second set of steam-ports. 

PIANO ACTION. -John II Bell, Lawrence. Kans. 
Heretofore the only yielding of the mechanism of a 
pianoforte action has been due to the slight condensation 
which takes place in the felt used at points of contact be- 
tween the different parts. To avoid this objection, the 
Inventor interposes a spring between any two parts of the 
action and transmits motion from one of th? parts to the 
other. The spring improves the touch by making the 
action more pliable under pressure : the durability of 
the instrument is increased by preventing the severe 
shock which many parts are compelled to bear in the use 
of the old construction ; and the tone is improved. 

CUPEL-MACHINE. - Albert C. Calkins, Los 
Angeles Cal. In assaying by cupellation. the alloy of 
precious metal is placed in a shallow vessel made of 
bone ash and is beared in a current of air which oxidizes 
tl'.e lead and other impurities and allows them to be ab- 
sorbed by the vessel of bone-ash. This machine is a 
new, practical device for rapidly compressing the bone- 
ash into the form of cupels and shallow vessels. The 
machine comprises a plunger jointed to a lever having 
two separate fulcra-bearings, one of which comes into 
action during the first part of the stroke to give a power 
ful compression, and the other of Jwhich comes into 
action during the last part of the same stroke to dis- 
charge the compressed cupel. 

RAISING OR LOWERING APPARATUS FOR 
MINES, ETC.— David Davy, Broomcroft, Parkhead, 
England The invention comprises an elevator com- 
posed of a pair of endless chains having cages slung 
therefrom Guides cause the ^ages to deviate from the 
plane of the chains and to assume a position midway be- 
tween the ascending and descending members of the 
cimns on reaching the landing stage at the top and bot- 
tom of the shaft. The cages hence remain for a suffi- 
cient period at the dead pointt* of their motion to permit 
their being loaded and unloaded, although the chains 
continue in motion. 

DRILL FORGING AND SHARPENING MACHINE. 
— William J. Evans, Butte. Mont. The device consists 
of two forraing-dies composed of a tenoned block hori- 
zontally channeled across its working face, the back wall 
of the channel being sloped to widen it toward the rear 
end. A fuller projection is located on the lower edge of 
the working face of the die and has its upright face 
sloped from the rear forwardly. To renew the cutting 
edges It IS necessary only to heat the drill-body and intro- 
duce it between the dies &o as to enter two of the drill- 
wings in the channels. The reciprocation of all the dies 
spreads the wings at their free ends to normal width, and 
at the same time sharpens the dull edges. The drill is 
changfKl in position by rotation so as to bring all the 
wings successively into the channel. 



Railway- Appliances. 

LOCOMOTIVE BOILER -Cornelius Vanderbilt. 

Jr.. Manhattan, New "York city. It is the object of this 
invention not only to enable the boiler to resist the 
strain due to expansion and contraction, but also to pro- 
vide a more effective heating surface so as to obtain a 
very rapid generation ot steam. This end is attained by 
the use of a special fire-box cylindrical in cross section 
anl placed eccentrically in afire-box section. The rim 
ot the fire-bos is transversely corrugated. The axis of 
the fire-box section is inclined to the horizontal to reduce 
the water-space below the fire-box line at the rear end 
of tlie box : and the forward end of the fire-box is 
submerged to a less extent than the tear end so as to in- 
crease the effective heating-surface and obtain the rapid 
generation of steam mentioned. 



iniscellaneous Inventions. 

SHOULDER-BRACES AND SUSPENDERS FOR 
STOCKINGS, -Ellen Rocse. 57 Lancaster Gate. Lon- 
don. W., England. These combined shoulder- braces 
anil suspenders for stockings and other objects of chil- 
dren's and ladies' wearing apparel fulfil the function of 
a shoulder-brace calculated to promote an erect carriage 
without causing discomfort The device ie readily ad- 
justable to Buit figures of different degrees of fulneeB 



and height and is capable of yielding to all movements 
of the body. 

GAUZE-CARRIER. -Clinton Ttng Cooke, Hutch- 
inson, Minn. The inventor has devised an instrument 
especially designed for introducing gauze into cavities of > 
the human body for the purpose of drawing away fluids 
contained therein. The instrument will rapidly, firmly, 
and in many cases painlessly pack gauze into cavities 
and wounds in such a manner that the gauze will not 
come into contact with the superficial walls of the cavity 
uutil it reaches the desired point. The gauze is thus In- 
troduced aseptically. 

TEMPER-SCREW.— James J. Davin, Washington, 
Pa. The invention avoids the necessity of the set- 
screw generally passed through the clamping-socket as 
the only means of holding the rope or cable while drill- 
ing oil-wells. The swivel-bar is directly linked to the 
C-socket or clamp-socket, and the rope-clamp is inde- 
pendently connected with the swivel-bar. The clamps 
are so fitted in the socket that they will be secured 
against lateral movement and may be quickly placed in 
position in the socket or removed therefrom. 

TEMPORARY ACCOUNT-BOOK. - Robert W 
Hamilton, San Diego, Cal. The book is designed to 
receive loose account-slips or the hke in alphabetical 
order so that they may be readily found at the end of a 
month when the ledger is made up. The book com- 
prises main and auxiliary leaves. The auxiliary leaves 
properly indexed serve to subdivide the alphabetical 
mdex so that the account-slips of different persons 
whose surnames begin with the same letter can be sepa- 
rated as much as possible. 

FOLDING-SEAT.-Henry S. Kidd and Michael H. 
Depue, Washineton. N. J. This invention consists of a 
small, light seat provided with rockers and so construct- 
ed as to be readily folded and packed in a small space. 
The legs of the seat are somewhat S-shaped and are 
disposed in pairs, the legs of each pair crossing at 
approximately right angles and being pivoted and locked 
together. A rung at the pivotal points connects the 
pairs of legs. The legs are also fastened together by two 
cross-pieces from which the canvas seat is stretched. A 
folding detachable back, suitably braced, forms part of 
the seat, and may be thrown into or out of use. 

APPARATUS FOR EXTRACTING PRECIOUS 
METALS FROM ROCK, SAND, ETC, -James F. 
Latimer, Toronto, Canada. The apparatus consists of 
a receiver having a hopper bottom provided with a valved 
outlet and a valved inlet. Mounted on the receiver and 
having a contracted opening in its top. is a cylinder 
provided with two outlets and one inlet. Water admit- 
ted through the inlet rises through the narrow opening 
in the bottom of the cylinder and passes out through the 
outlets carryingoff the lighter impurities and scum at the 
top and the heavier ones at the bottom, while the gold 
or other ore falls into the hopper of the receiver. 

SANITARY ATTACHMENT FOR TELEPHONE 
TRANSMITTERS. -William Lenderoth, Manhat- 
tan, New York city. This simple invention consists 
of a wire frame having a ring and bent arms which 
clamp it on the front of an ordinary conical transmitter. 
Three wires project forward from the ring forming a 
cage in which is inserted a temporary paper cone which 
may be removed and destroyed after the telephone has 
been used. 

LAMP-CHIMNEY AND MEANS FOR SUPPORT- 
ING SAME.— Albert S. Newbt, Kansas City, Mo. 
The invention, which is intended for lamps with in- 
candescent mantles consists in surrounding the burner 
with an asbestos band having indentations in the 
bottom of the chimney where it contacts with the asbes- 
tos. By this arrangement the chimney is held firmly on 
the burner and is not liable to break from contact with 
the heated metal, while the descending rays of light are 
not obstructed, as in the usual burner. 

CALENDAR ATTACHMENT FOR PENHOLDERS 
OR PENCIL-CASES.— George N. ViTANOFr, Sophia, 
Bulgaria. The invention consists of a circular metallic 
case that can be slipped on the end of a pen or pencil, in 
which case are three drums on which are marked the day 
of the week, date, and month. The drums are rotated by 
turning serrated disks. A fourth dram carries a tape on 
which is printed a miniature calendar. 

STRINGED MUSICAL INSTRUMENT.-Frank L. 
Patch. Phillipsdale. R. I. The instrument has a flat 
pear-shaped body and a hollow handle with a finger- 
board on its face fitted with the usual string-tightening 
keys. A U-shaped knee-rest is attached to the bottom 
and a hand-rest is placed beside the strings at the bridge, 
which projects slightly over the opening in the 
body. A set of springs on the bottom of the bridge 
project a short distance parallel to the strings and carry 
on their ends a transverse-rod provided with small 
balls. By tilting the instrument properly, the balls 
are brought into contact with the strings and give a 
tremulo effect. By making the handle hollow, the vi- 
brating power of the instrument is greatly increased. 

FIRE-ESCAPE.— Thomas J. Nichols and Harry N. 
Tknnille. Manchester, Va. The apparatus consists of 
a circular car tapering beneath a flooring. In the conical 
bottom thus formed is placed a small windlass upon 
which a rope is wound. The end of the rope passes 
over a pulley on a bracket fastened to the building 
and is secured to the floor of the car. One end of the 
windlass drum is provided with notches in which a 
holJing-dog may engage, and an automatic brake-shoe 
also operates on the drum. The descent is made by 
pressing a button in the floor with the foot. The 
brake can be regulated by the pressure on the button. 

ADVERTISING-APPARATUS. -James C. Powell. 
29ft Eighth Avenue. Manhattan, New ioik city. The ob- 
ject of this invention is the displayingof a series of adver- 
tising sheets at stated intervals. The invention consists 
of a square operating-shafthung horizontally at the top of 
the frame and driven by a clocU-.train. An endless apron 
consisting of slats suspended from the operating-shaft 
carries a series of advertising banners connected at their 
ends so as to form an endless belt around the apron, and 
flexible connections are provided between the middle of 
the banners and the apron, so that the banner, when 
displayed, drops suddenly into view. 

Note,— Copies of any of these patents will be furn- 
ished by-Munn & Co for ten cents each. Please state 
the name of the patentee, title of the invention, and da*e 
o[ this paper. 
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Marme iron Works. Chicago. Catalogue free. 

t'or hoistinE engines. J. S. Mundy. Newark, N. J 

" U. S." Metal Polish. Indianapolis. Samples tree. 

Gasoline Brazing Forge, Turner Brass Works, Chicago. 

Yankee Notions. Waterbury Button Co.. Waterb'y. Ct. 

Handle & Spoke Mchy. Ober Mfg. Co.. Chagrin Falls, O. 

Machinery designed and constructed. Gear cutting 
The Garvin Machine Co., Spring and Varick Sts., N Y 

Feriacute Machine Co.. Bridgeton. N. J., U. S. A. Full 
hue of Presses. Dies, and other Sheet Metal Machinery 

i;^" .Machinery for R.R. contractors, mines, and quar- 
ries, lor hoisting, pumping crushing, excavating etc.. 
new or 2d-hand. Write for list. Wiliis Shaw Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Kiigine is built by the De La Vergne Refrigerating .Ma- 
chine Company. Fo< t ot East KiSth Street. New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail f4. Munn & Co.. publishers 361 Broadway. N. Y 
Ten Weeks for 10 Cents. 

That big family paper. The Illustrated Weekly, of Den- 
ver. Colo, (founded 18'J0), will be sent ten weeks on trial 
for lOc, clubs of six, 50c.. twelve for $1. Special otTer 
solely to introduce it. Latest mining news and illustra- 
tions of scenery, true stories of love and adventure. 
Address as above and mention Sci. AM. Stamps taken. 

jy~ Send for new and complete catalogue of Scieni iflc 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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(7764) N. E. R. ask?: Can you furnish 

any papers on the construction of accumulators or stor- 
age batteries for 110 volt incandescent lighting? A. No 
dififerent accumulator is required for this purpose, only a 
larger number of cells, and. if the surface is for a long 
time between charging, a larger size of cell. A practical 
storage cell was described in Supplembnt, No. 1195, 
price 10 cents. We do not however recommend amateurs 
to undertake to build a storage battery for the sake of 
saving money. It is probably cheaper and certainly bet- 
tor to buy from regular dealers a well-made battery. 

(7765) F. A. M. asks: 1. How can I 

coat the iron tip of a circuit breaker that dips in meic:iry 
cup with mercury? A. Try rubbing the clean bright 
iron with bichromate battery solution, at the same time 
applying theraercury. Better replace your iron conflicts 
with platinum, and the trouble will disappear. 2. What 
book have you on alternate currents that deals with its 
relation to impedance and capacity in series and parallel ? 
A. The best book for a beginner in electric science to 
read is Thompson's ""Elementary Lessons in Electricity 
and Magnetism."" Price $1.40 by mail. 3. Also, what 
work of referenceon chemistry, organicand inorganic, do 
you recommend ? A. We recommend and can supply 
Bloxam's '' Chemistry, Organic and Inorganic. With 
Experiments." Price $4.50 post paid. 

(7766) C. B.asks for the plans of a 1 
horse power motor to be run on a 500 volt current. A. 
We have no plane for the motor you describe. Such ma- 
chines present special difficulties in construction, with 
the insulation, for example, so that they are beyond the 
resources of the ordinary amateur. We should not ad- 
vise the attempt to construct one, except in a well- 
equipped electrical shop, in which place our plans would 
not be needefl. 

(7767) C. L. W. asks : Have the ptira^es 

" as many again."" and " twice as many " the same or dif- 
ferent meaniogs ? A. These two phrases have exactly 
the same meaning, as a reference to any dictionary will 
show, 

(7768) J, P. S. asks: What is the high- 
est practical speed at which a one horse power gas (or 
oil) engine may be run? To obtain one effective horse 
pow2r at above speed, what size cylinder and length of 
stroke must be used? Also to what ptr cent should com- 
pression be carried ? One explosion every two revolu- 
tions. Would it be necessary to use a water jacket on 
cylinder, or will corrugations exposed to air be sufficient 
for coolingi* What will be the approximate average pres- 
sure, using gasoline for the explosive mixture ? A. All 
speeds up to 1,000 r. p. m. have been claimed by makers 
and operators of explosive motors. The higher speeds 
may have been realized when the motors are running 
light or not doing work; 300 to 500 revolutions per 
minute is our experience with such motors doing normal 
work with compression about 40 pounds per square inch. 
Thesize of cyhnder variea greatly according to the re- 
quired speed; say from 4x5 inches to 5x6 inches. Water 
jackets have been dispensed with where air can be util- 
ized over ribs on the cylinder for increasing the surface, 
mostly for vehicles. An average pressure of from 40 to 
60 pounds may be realized by the proper vaporization and 
air mixture. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

NOVEHBER 21, 1899. 

AND EACH BEARING THAT DATE. 

I See note at end of list about copies of these patents. I 



Advertising hitching post. Coleman & Kilchey 637.322 
Air and uLilization thereof, compression of, Pet 

tee & McCutchan - - B;».fi59. fCJT.eei 

Air brake, J. ,J. Nef 63?,mr. 637.647 

Air cooling device. 'I". H. Gore t:;{7.;i83 

Air for motive purposes, utilization of com- 
pressed. Pettee & McCutchan ... . 637.K60 

Air or gas compressing pump, H, E. Ludwig 637.516 

Alarm. See Burglar alarm. 

Amalgamator, L. C. Park 637 482 

Animals, apparatus for treating diseased. H 

Hertz 637:i89 

Antiseptic device for sound transmitter mouth 

pieces, G. W. Van Alstine 637.5.38 

Anvil attachment. H. W. Dyer 6.S7.241 

Atmospheric burner, T. J. Litle. .If 637.3h'H 

Axle box guard, car, J.S. Patten t5i7.280 

Back pedaling brake, A. B. Simons -. .. . (i.37.742 

Bag. See Coal bag. 

Bag bolder. J Hagstrom. . 637,248 

Bail ear. F. R. Johnson et al 637. 46T 

Balance, weighing. J. S. Brown 637.746 

Bale com Dressing press, A. Baldwin fi.S7.6iKi 

Ball making macnine, W U. Cox. ,. .... . 6:^7.372 

Band fastening, W. K Davis 637.2,^9 

Barber chair, F. De Kontes 637.715 

Barrel handling device, .1. R. Ludwig 637,738 

Barrel washing and rinsing apparatus. A. Kra- 

disch 637,344 

Battery. See Galvanic battery. 

Battery plates, apparatus for torming secondary. 

H. l.eitner 637.625 

Bearing, ball, A. Feix 6.S7.329 

Bearing for rolling stock, side. C M. Thompson. (B7.536 

Bed, folding. C. W. Sanor 6.17.6T0 

Beef splitting machine. Tower & Bauer 637.490 

Beet loosening and topping device, Parker & 

Thompson 637.656 

Bell, bicycle alarm. Moss berg & Brink 637,274 

Belt, L. Schmidt ftU529 

Bicycle brake. E. S. Leaycraft... . 6.37.267 

Bicycle handle bar attachment, H.T. Miller 6,37.4(10 

Bicycle support. VV. H. Hart, Jr 6.^7.2.14 

Bicycle trainer, J. Meuli Hilty eS7.,398 

Bicycle, tricycle, etc., F. Cooper 637,371 

Binder, H. T. Wise 637.689 

Binder, temporary. E. B. Weston. 637,300 

Blastfurnace, gas, D. Tschernoff- 637,432 

Block. See Last block. 
Boiler. See Watertube boiler. 

Boiler bracket, H. L. Wilson 637,542 

Book and temporary binder, sales. A. S. Abbott. 637.493 

Boring tool. J>. Mitchell 637,640 

Bottle tilling and stoppering machines, crown 

placer for, F. O. Woodland 637,316 

Bottle, jug. jar, or similar vessel with a neck, H 

B. Handfey 637.4.^!t 

Bottle, non-refillable, G. W Adams 637.743 

Bottle, non-refillable, J.CoIbassani 637.370 

Bottle or other vessel, Ragot & Berlize 637,415 

Bottle stoppering machine, A. A. Pindstofte 637,408 

Box. See Paper box. Spool box. 

Brake. See Air brake. Back pedaling brake. 

Bicycle brake. Car brake. Windmill brake. 

Brick, Grayson & Snratley 637.332 

Broom. W. Fanckboner 637„S28 

Broom brace, Sablstrom & Murdock 637.287 

Broom handle, spring. M. L. Rison 637,668 

Brush, F. H. Loveless 6.37.270 

Brush, D. W. Tower a37.680 

Brush making apparatus, A. 1-.. Sonn 637.294 

Brush, metallic tube, A. Willis 6.37,314 

Brush, tooth. F. A. McGinnis 6,37.522 

Buildings, electric protector for, J. Pocbe 6;i7,409 

Burglar alarm for windows, R. Baumann 637.:118 

Burner. See Atmospheric burner. Gas burner. 
Burner vaporizing attachment, F. E. & F- O. Stan- 
ley 637.428 

Button. L. A, Piatt.- 637,485 

Button, collar or cufT, J. B. Cavers 637.233 

Button, upholsterer's. C. S. Ellis 6.37.720 

Cabinet, kitchen, F. O, Goodale 6.37.456 

Cable hauling or drawing apparatus. C. H. Match 

ett 637.7;S!» 

Candlestick. J. Schaffer. . 637.671 

Car bodies, automatic horizontalinp device for. 

F. Burger. 637,498 

Car brake, J. C. Ernest ft37.748 

Car construction, steel, f^. R, McAfoos 6:^7.403 

Car fender, H. Bick 637.443 

Car fender, A. M. Bowers 6.37.227 

Car fender, Gardam & Hull 637 .725 

Car for transporting fruit or vegetables. C E 

Nicols..... .. 637,478 

Car wheel, Turowski & Zarski 6.37.684 

Carbid cartridge. T, G. Turner 637,681 

Carrier. See Cash carrier. Parcel carrier. 

Cartridge reloading tool. \V. H. Gripman 637,730 

Cash carrier. Gremmels & Keller 637.245 

Castmgs malleable, rendering iron, J. C. Bradley 637.369 
Cement to fabrics, machine for applying. Sellers 

Bancroft 637.674 

Centrifugal machine. L. Hirt .637,2,^8 

Chair. See Barber chair. Rocking chair. 

Chair seat, spring, M. L. Rison 637.667 

Cbarcoa 1 poi i it, creosoted, K. R. Tait 637.;i03 

Churn, S. Smith 637.425 

Churn dasher. E. R. Franklin 637,452 

Cigarette wrapper, C. M. Richmond 637,419 

Circuit breaker. D. L. Moore, J r 637,474 

Clamp. "See Seat clamp. 
Clasp. See Garment clasp. 
Clip. See Mat holding clip. 

Clip or fastener, E.'lVOppal 637,479 

Clock, electric, F. l; Getty 637.454 

Clock, programme, H. F. .Jordan ,. 637,341 

Clock, programme alarm. J. L. Hall 637.387 

Cloth cutter, P. Howe 637.613 

Cloth cutters, etc.. takeup mechanism for P 

Howe 637.614 

Clothes line fastener and holder. E. R. Jones..... &37.392 

Clothes pounder, H. O. Soper 637.bHl 

Coal bag, J. S. Scully 6;^7,673 

CotJee pot attachment, percolating, W.J Palm. 637.481 

Coin controlled mechanism. M. Scbluss .. 637.528 

Coin operated device. J. F. Blake 637,700 

Coke loader, F. W. Stammler . 637,427 

Coke, making, J. Hemingway 637.255 

Conveyer, bucket. J. M. Dodge '. 637.716 

Corn busker and fodder shredder, combined. R. 

S. Swarthout . . 637, 5114 

Corn busker separating mechanism. W. Guten 

kunst, .. 637.247 

Corn, machine for gathering silk from cut. I'. S 

Ulery 637.537 

Corn sheller. L G. Berry 637.698 

Cotton or other machines, sliver receiving can 

for. Ward & Curtis .. . . 637,436 

Counter rolling machine, J. H. Stewart 637 .VVi 

Coupling, See Shaft coupling. Tool coupling. 

Cover, cooking utensil. F. E. Morrison 637.643 

Crop thinner. C. H.Giles 6.37.382 

Cultivator, C. M. Durnell 637,747 

Cultivator or grain drill tooth, a\ J. Howe et al . 6;i7.;i90 
Cutter. See Cloth cutter. 

Cycle locking device, F. Villiers-Stead. . 637,433 

Cycle pedal. M. Pedersen. . 637.657 

Damper for furnaces, stoves, etc., F. A. Magee . 637,271 
Decoration and ornamentation, surface. A. E. 

Meyer 637.6;i6 

Deliveiy apparatus, coin freed. H. R.Cottrell. . . a^7.23S 

Dental handpiece. T. L. James .. 637,338 

Dental impression cup, 11. D.Osgood 037.480 

Desk, J. K. Crowell ■ 6;i7.32.') 

Display cabinet, T. Suters. ^137.361 

Display device. Deem & Minsker 6:17.714 

Dock crib, A. D. Garretson. 637.72(i 

Door sheave, adjustable. C. Sbively 07.677 

Door spring. M. C. Bersted •- 637,319 

Drawing machines, rubbing apron for worsted. A. 

Wostenbolme 637.543 

Drier. See Lumber drier. • 

Dynamo driving mechanism. J. L- Creveling, .. . 637.711 

Electric motor, alternating current, C. L. Rosen 

» qvist .. 637.349 

Electrical house wiring, K, T. Greenfield ('(37-457 

Electrolysis, process of and apparatus for disso- 
ciating substances by. G. H. Pond 637.410 

Electroplating apparatus, E, Hett . . 637,f>85 

Elevator. See Inclined elevator. 

Elevator safetv attachment. H. Raines 637.440 

Elevator safety device. C. W Baldwin 637,496 

Elevator safety stop, N. O. Lindstrom 637,396 

Embroidering machine. J. A. Groebli 637,458 

Engine. See (ias engine. Gasolene engine. Gas 

or gasolene engine. Press controlling en- 
gine- 
Engine, M. E. Durman . . . 637.754 

(Continued on page S65) 
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ORDINARY RATES. 

Inside Page, each insertion* - 75 cents a line 
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t^~For some classes of Advertisements. Special and 
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A ■ Foot power 

Oiar • Screw 

...cutting 
Automatic 
Cross feed 
9 and I i-inch 5wing:. 
New and Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 
695 WaterSc, Seneca Falls. NV 
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AN EXPERT'S INCOIVVE 

is witbin easy reach of anyone who will study "be- 
tween times " and learn his business 
or trade thoroughly. Thousands of 
young men and women, prepared by 
us and now holding high salaried 
positions, cannot endorse too tttrong- 
]y our unequaleri course of 

EDUCATION BY MAIL 



in Electrical, Mechanical, Steam, 

Mining and Civil Engineering; Meta^ 

lurgy. Art. Architecture, Practical 

Newspaper Work. Ensli^h Brandies, 

Stenography, Machine Design and 

Mechanical Drawiiig. Low price, 

easy terms. Sent free to those tvho 

enrnll now, a com.plete drawing outfit 

worth 9-U.\0. Menti'jii subjects vou are interested 

in when writing to 

THE UNITED CORRESPONDENCE SCHOOLS 

154 Fifth Ave.. New York, for catalogue No. 33. 
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wasted up chimney. 
THE ROCHESTER RADIATOR. 



BY 
i USING 

OOST 93. OO AMO UP. 

Money refunded if not eatisfaetory. 
iWriteforbooklet on economy in beatinir 
I bomes. 

ROCHESTER RADIATOR CO., 
60 Furnace Street, Rochester. N. T. 




EVERY FACTORY 

Warehouse, School. Hotel or Pub- 
lic Building where quick inter- 
communication between floors and 
rooms is necessary should have the 
NESS AUTOMATIC SWITCH 
TELEPHONE SYSTEM. 
Two styles of instruments are| 
made up; one with battery call. 
other with magneto. See cut foi 
latter— most desirable for outside 
lines connecting buildings. Sendi 
for particulars to ' 

The HoUzer-Cabot Elec Co.. Boston (Brookilne). Mass. 



NICKEL 

AND 

Electro-Plating 

tpparuius anij Haterial 

TBE 

Hanbon& VanWinkle 

Co.. 

Ne«'ai"li. N . .1. 

I Vi Liberty St , N. y. 

30 & 32 S. Canal St 

Chicaeo. 



The Pratt & Whitney Co. 

Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 
Ity Send for particulars, 

HARTFORD, CONN. 

New York- Cor. Liberty and Greenwich Sts. Boston 
281 hYanltlln St. BnrFALo ■ Cor. Seneca and Wells Sts. 
CHlCAfiO 42 and 44 Soutb Clinton St. 




PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHARGING 
MACHINE 

For School. College or 
X liay work. 

U^~ Circular free. 

E S. RITCHIE & SONS. 

Brook1ine» Mass. 




It pays -- 

with a VVITTE 
HOIST. It is 

safe, simple, 
strong, and built 
especially far 
service far from 
factory. Write 
jm cat. S A. 
Witte Iron 

Works Co.» 
1207 Walnut St., 
Kansas City, Mo. 
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MONTREAL, Canada— 

CLEMENT & CLEMENT CO., Ltd.. 

I Manufacturers of light and accurate machinery- 
I Models and experimental work developed. Inven- 
1 lions marketed on royalties or otherwise. 

I Protect your Canadian Patents by mana> 
facturing: in Canada. 



You ^ 

spend thousands *' 
on coal bills— but bow much 
to save the steam ? Want to know 
more about it ?— Ask for our book- 
let •* H " on the HEINTZ STEAM TRAP. 

WILLIAM S. HAINES CO., 
136 South Fourth St., Philadelphia, Pa. 



Engines, oil vaporizing device for gas, G. S. 

Strong. 637,299 

Engines, sparking igniter for explosive. G. S. 

Strong 637.302 

Extension table, A. J. Johnson 657.391 

Extension table. H. Mahncke 637.272 

Fastener for garments, etc., A. N. Bu liens 637.445 

l-asieniug device lor wearing apparel. J. T. Robin f>3?,2dH 

Faucet, measuring, L, A. Scholz (a7.t;T2 

Feed water and feeding boilers, apparatus for 

purifying, C. F. Bainter 637,223 

Feeder for steam boilers, automatic compound, 

C. P. HhII 637,250 

Fence machine, wire. J. A. & A. M. Scheybing. ... 637.291 

Fence picket fastener, wire, R. N. Martz 037.634 

Fence, wire. H. Martin 037.032 

Fender. See Car fender. 

Kile, card. R. L. Vilas 637,491 

F'lles by electrolysis, apparatus for recultin^;, S. 

Wicks 637.313 

Filter, J . W. Ledoux 637.394 

Kilter, W. Weir 637,080 

Fire alarm boxes, means for preventing tamper- 
ing with, F. Ely 637.377 

Fire escape, T. D. Connelly (537,709 

Fire escape. D. N. Jerauld 637.615 

Fire escape. E.J.Johnson 637,;ij9 

Fire escape, E. Lindeberg 637.626 

Fire escape, C. W Needham (iS7,475 

Fire escape, M. Standish , 637..S32 

Fire extinguisher, automatic, J. Butcher 637.232 

Fire extinguishing hand pump. P. H. Holm 6:^7,269 

Fire sprinkler, automatic, L. A. Weston 037,687 

Flower pot stand, \V. C. Krick 6;r/.622 

Flower stem material, artificial. J. C. Elleser 0;i7,719 

Fluid pressure motor. W. B. Erb 6;i7,243 

Fluid under pressure, means for transmitting. W. 

S. Halsey fK37.333 

Flushing valve or apparatus, H. 'r. Bush KYiA^.'i 

Folding table, C. H. Sanford 637,2&i'.) 

Food, machine for bruising and softening certain 

articles of, H. P. I.. F. Chaussinand f37,446 

Form cylinder, E. Hett 037.563 

Forms and of printing, method of preparing E 

Ilett 037 500 

Funnel, Rie'dei'&'Grahl\\'.\'.'.,'.".'. .'.'.'.■,..','.'.'.'.'.'. .'.','." o:r('285 
Furnace. See Blast turnace. Smoke consuming 
furnace. 

Furnace case ring. Clerkin & Maag 63';.,'i4fi 

Furnace grate bur. F. K. Tibbitts 6:^7,304 

F'urnace grate, rotary. O. Groll 0;i7,732 

Galvanic l)a tier y, C. B. Schoenmehl 637.422 

Game, T. Bickfor(\ 637.69!) 

Game and advertisement case, combination. II 

R. Wade 637.434 

Game apparatus, Engel & Hirth (i37..'»49 

Game played with mechanical figures, K H. & J. 

F.Shaw 637,676 

Garment clasp, adjustable. E. Flicek ..037,331 

Garment fastener, C. P. Parker tx>7.;V24 

Garment fastener. Reed & Wheat field. , ^7,283 

Garment fastening. Wheat Held & Reed 0.'i7,310 

Garment, nether, ,1. A. Scriven 037.3.')fi 

Gap apparatus, T. G. Turner 037.683 

Gas burner, J. F. Barker 637,441 

Gas engine, G. S. Strong 637,298 

Gas generating apparatus, acetylene, I. L. Harris 037.252 

Gas generating machine pump, V. J. A. Rey . 63 .417 

Gas generator, acetylene. G. S. Bennett 037.540 

Gas generator, acetylene. G P. Gaston 637,727 

Gas generator, acetylene, t;. L. La very 637.513 

Gas generator, acetylene. K. S. Martmdale 637.633 

Gas. making acetylene. T. G. Turner 637.082 

Gas meter valve. J. Seymour 637,424 

Gaa or gasolene engine. S. W. Zent. ., 637,317 

(ias or other meters, valve connection for. .1. 

Franklin 637,505 

Gases, apparatus for deiennining constituents 

of. Steiiibari & Uehling 637,488 

Gasolene engine. J. B. Doolittle 637.450 

Gear, variable speed. W. II. Newman... 637.477 

Generator. See (ias generator. Steam genera- 
tor. 

Glass grinding machine, plate. M. R. Welty 637,30ti 

Globe. T. H. Costello 637.2.17 

Governor. G. A. Brachhausen fi3(..368 

Governor, traction engiite, C K. Thoe 6,^7,751 

Grain and seed distributer. E, D. Mead 637.518 

Grinding machine for surfaces of revolution of 

conic sections, h". Nerz 637.470 

Guitar support and player. M. G. Miller 037.273 

Hairpin. K. Holm 6,37,510 

Handle. See Saw handle. Wrench handle. 

Hansom. D. C. Norcott 637.404 

Harvester. J. Macpbail 637,0.30 

Harvester, corn. J. E. Fisher f^7,378 

Harvester cutting apparatus. G. Mischler C37.r).39 

Harvester, seed, R. S. Pence 6.17,281 

Hatch cover, cross, H. See 6.^7,4^3 

Hay loader. S. Ferguson *>37.5.''>0 

Hay loader, G. W. Goodrich ... . 637.244 

Heater. See Water heater. 

Hinge, reversible lock. A. L. Fuss 6;i7,724 

Hook and eye, W. G. Templeton 637,535 

Horseshoe finishing machine. O. Kniep 037,021 

Hot air registers, dust arrester for, 1. A, Mertins 037.519 

Hub. vehicle. S. B. Mc Henry tM7,045 

inclined elevator. J. W. Reno. 037.520 

Inlaid work, manufacturing. A. Dunsky 037,.'t76 

Insulator, electric. J. A. Poche , . 037 282 

Iron and nuclein and making same, compound 

nf. K. Schwickerath 637,354 

Iron constructions, lock joint for, D. Fries . , . 637,506 
.lack. See Lifting jack. 
Jar. See Milk jar. 

Joint. See liaitway rail joint. Swing and expan- 
sion joint. 

Jointer, P. Soucy 637,358 

Kitchen utensil. W. Mitchell 637.521 

Lamp, electric arc. Daw & Thomas- Davies 637,448 

Lamp mantle, electric arc, P. Merseb 6:i7,63.T 

Last hlofrk fastener, J. E. Scott (^7,292 

Lathe, fluid operated. J, Hartneas 637,461 

Leather ironing machine, \V. P. Roberts (137 609 

Lens, bifocal. .T. L. Bursch 637 444 

Leveling rod attachment, surveyor's. W. G. 

Claspoii 637,501 

Lifting jack. D. K. Allison 037,494 

Liming vats, agitator for, M Vockler 6:^7,685 

Liquid purifier, centrifugal, W, Goldsworthy 637,729 

Lithographic press, E. Hett 637.574, 637.576 

Lithographic press damping meclianism, E. Hett 637.575 
Lithographic printing plate. V. G. Fiauenfelder.. 637,5.^1 

Lithographic printing press. E. Hett (137 5f>8. 

Lithographic printing tubesi, apparatus for han- 

Uling, E, Hett 637.581 

Lithographic transfer and printing pre8.s and 

printing form, E- Hett 637,562 

Lithographic transferring and printing. E. Hett.. 637,ti00 
Lithographic transferring and printing, appara- 
tus fur. E. Hett 037,601 

Lock. See Permutation lock. Sash lock. Seal 
lock. 

Lock. Burden & Lovatt 637,497 

Lock, A. S. Vogt 637,305 

Locomotive, J. M.Thompson 037,430 

Logwood extracts, treating. F. E. Bucher 637,707 

Lo«m, Baker & Kip 637.695, ^37.753 

Loom, G. Poole 637.486 

Loom stop motion mechanism. G. Poole. .6.17.412, 637.413 

Loom warp stop motion. Col dwell & Gildard 637,234 

Loom warp stop motion mechanism. S. Sewall.... 6;J7.675 
Looms, electrical stop motion for, Coldwell & 

Gildard 637.235 

Lumber drier, VVendluig & Crawford 037.:i07 

Lumber drying truck. Wendling & Crawford 6:i7,308 

iMail hag deliverer and receiver. H, A. Orchard.. 6;>7,<bl 
Mail box collection indicator attachment, B. L. 

Rees 637,416 

Manure distributer, T. C. Sargeant. 637.351 

Massage instrument, electric. I,. Casper 637.321 

Mat holding clip, G. G. A tkin.s 637.222 

Match box holder, B. [. Gil man 637.455 

Match safe and burned match receiver, com- 
bined, j. A. Collins 637,236 

Measuring attachment, automatic grain. E. Sex- 
ton 637,293 

Measuring device, cloth. J. H. King...... 637,620 

Metal imrling machine, C. E. Billings 637,320 

Meter. S ee Wattmeter. 

Meironome. V. A. Lee 637,624 

Milk can holder, condensed, W. Harlan 6;i7,46D 

Milk jar and top. J. D. Miller ., 637,740 

Mill See Paint mill 

Milling cuuer tooth, H. L. Arnold 637,495 

Mincing machine. J. C. Hall 637,734 

Mould for relief ornamentation W. H. Henay , 6;17,509 

Motion means for transmitting B. Loutzky 037,515 

Motor. See Electric motor. Fluid pressure 
motor. Rotary motor. 

Mower lawn. W, Newby &"7,649 

Multiphone, J. A. Irving 6.37,261 

Music box, note disk. G. A, Brachhausen 037.36? 

Music holder, J. Moore 6.37 641 

Music leaf turner, T. L. Foust 6.371504 

Musical instrument key button. O. W. Snedeker 637,756 
Musical instruments take up spool and raceway 

for mechanical, P. Welin 637,540 

Nail making machine. .}. N. Gifford, 037,381 

Nucleinand mercurv. compound of. K. Schwicke 

„ rath. 637.355 

Nueelin from yeast extracting, K. Schwicke- 

rath . , 637, 

Nut lock J. W. B, Cook 637710 

Nut lock. E. T Perry 637.(8.3 

{.Continued on page 366.) 
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Dynamos— Wotors. 

Multi-Polar Iron-Clad Type. 
Slow and Moderate Speeds. A 
Mr)dern Machine embodying 
all the best features in Dyna- 
mo and Motor Construction. 
Dynamos 15 lights to 250 lights. 
Motors, !^ H. P. to 15 H. P. 

ROTH BROS. & CO.. MfrS. 
88-92 W. Jackson Street. 

Chicago, III.. U.S.A. 




BABBITT METALS. -SIX IMPORTANT 
formulas. Scientific American Supplement I r23» 
Price lOcents. For sale by Munn & Co. and all news- 
dealers. Send for 1B97 catalogue. 



DRAFT APPLIANCE. 



FARNSWORTH'S 
M PROVED 

So constructed that should the 
teet of t be animals pass over the 
ebatus, they will be turned out 
natural ly,t he rollers strikinc the 
misplaced feeland causing tnem 
to be lifted. Thus the present 
necessity of stopping the team 
and removing the leet of the 
animjil is obviated. 
_ t^- Patent for sale No. 633.440. 
For terms and particulars, address 

G. N. FARN8WORTH, Griniea, Cal. 



Cork Floors and Tiles. 

Elegant in appearance, absolutely noiseless, getm- 
prool and waterproof, and have unequaled wearing 
qualities. We also manufacture 
rORK PIU.I.EY COVERING. 

CORK PtPE COVERING, 
CORK FRICTION CLIITCH BLOCKS, 

CORK BUL,L.ETIN BOARDS, etc. 
1^" 'Sefwl 1fyr Circular " .S. A." 
CORK FLOOK & FILE CO.. 17 Milk S) .. Boslon. Ma.ss 




to the ofBce; from a small salary to a 
good one, is bat a step if yoQ go the 
right way aboQt it. Oorsystem makes 
it easy for you to 

CHANCE YOUR WORK 

wiltiouiXass of jireseni salary. We pnarantee to 
give you an education by mail in Steam, Elec- 
trical, Mechanical or Civil EDgineering: Median- 
icai and Architectural Drawing; Bookkeeping; 
Shorthaod, and English Brnnches. 
97*000 students and graduates. 
"Write and state what profession you 
wish to enter. 

The IntertmttoB&I Correspondenep Schools, 
Box !>4S. Scranton, Pa. 



To the Office 





20th CENTURY ^^!^;rc*r 

This Ideal Gentleman's Launch, elegantly finished, 
simple, seaworthy, safe, reliable. Sears K Speed r> 
miles. (Guaranteed for one year. Price f200.0*. Order 
now. avoid Spring rush. Send 10 cents for handsome 
TB-paee catdineue of Steam and Sail i'acbts. Launches. 
Row Boats, Canoes. RACINE BOAT IWANCl- 
FArTURING C;0., Box D, RAOTNE. WTS. 



The Adlake 

Camera 



With Its many superior attractions 
to amateurs is recommended as a 
most acceptable 

Holiday Gift. 



Adlake Repeater, rapid action magazine, $5.50 and $8 00. 
Adlake Regular, with 1 2 light proof plate holders, $10.00. 
Adlake Special with 12 light proof aluminum plate holders, $12.00. 
Sent express prepaid to any part of U. S. 
Send for catalogue. 

TtlE ADA^S e> VCSTLAKC CO., 108 Ontario St., Chicago 



MATCH FACTORY. -DESCRIPTION 

of an English factory. SfiKNTiFio American Sup- 
plement 1113. f'rice II) cents, Knr sale by M.unn & 
Co. and all newsdealers. 




Patented, Invisible Rope for 
Gas and Electric Lights. 

This appliance, which notonly is hiehly ornamental, 
but can he manufactured at less cost than the Ropes 
now in use. is for sale or Itcenees may be secured. Addr 
L. G. 2783. Rudolph MossCf lielpzig, Germany. 




Collars u.d 
Cuffs. 

Stylish, convenient, economical. Made of 
fine cloth, finished in 
pure starch, and ex- 
actly resemble fash- 
ionable linen goods. 
Mo Laundry Work 
When soiled discard. 
Ten Collars or five 
pairs of Cuffs, 25ct5. 
By mail, SOcts. Send 

6 cts. in stamps for sample collar or pair 

of cuffs. Name size and style. 

REVERSIBLE COLLAR CO.,Dept.J , Boston, Mass, 



MMmkiMiiA 



SUBMARINE TELEGRAPH.— A POP- 

ular article upon cable telegraphing. Scientific Am- 
erican Supplement 1 1 34. Price 10 cents. For sale 
by Munn & Co. and all newsdealers. 



n IB 



BELTIN6 of Various Styles, ELEVATORS, CONVEYORS, 

COAI. MINING and HANDLING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

1^ Send /or iaUA cxymi^tU CaUUoQue. New York Branch, 41 Oey Street. 
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Nut lock, B. F.Sparr 637,426 

Nut lock, F. G. SUirk 63T.8tH) 

Oils, extractintr. li. H. Hutcbinaon 637,465 

Paint mill. J. T. Trees 637.362 

Paper box, G. Bartlett 637.697 

Paper box, folding, '1'. Morgan 637.642 

Paper box, kuuckuowii or fi)lding, M. T, I^ynch.. 637.3!)7 

Paper coating muchine, W. tl. VValdron 637,364 

Paper, etc., composition for seiislLizuig, J. Meyer 637.6:^8 

Paper, sensitizing, J. Meyer 637.637 

Parcel Ciirrier, tourist's, H. C. Hall 637,733 

Pen, louiitiiin, B. F. Marsh 637,631 

I'l-n. fountain, F. B. Wolter 637,439 

Pencil, sectional, J. E. Hager 637,384 

Permutation lock, A. S. Wuiston 637,688 

Photographic printing frame and retouching 

stand, combined. J. !>. lirouse 637.745 

PiJinn attachment, C C. Polk 637,663 

Picture mounting press. J. A. Brandon 637,228 

Pilu, cast metal, M. Holdberger tj37,728 

Pin. See Hairpin. 

Pipe. See Tobacco pipe. 

Planographic presses, method of and mechanism 

for dampenin-i, E. Hett fi37,oT8 

Plant setter. Hostetter & Kline t>37,464 

Planter dropping mechanism, G. B. Hopper 637,612 

Plaster cornices, device tor forming, A. J. I'wbie 637.431 

Pocket book. l-'. S. Weaver 63V,365 

Poison distributer, K. L. Richter 637,666 

Powder contyiner top, 1. G. J^eek. . . 637,514 

Power transmitting mechanism, (J. S. Strong. 637.297 
Press. See Bale compressing press. I^ii hographic 
press. Lithographic printing press. Picture 
mounting press. Printing press. Transfer 
press. 

Press, E . H ett 637,604 

Press controlling engine. E. Hett 637.560 to 637,571 

Printers* cylinders or tubes, apparatus for hand- 
ling, E. Hett 637,580 

Printing apparatus, color, hYaiienfelder & McEn- 

tee 637.379. 637.380 

Printing cylinder handling apparatus. E. fleU... 637,579 
Printing cylinders, system tor haiKlling. l']. Hett 637,584 

Printing form and printing press, K. Hci t 637,561 

Printing machine. .1. Ji. Firm 637.330 

Printing machine, 1-'. M. Spurr 637,359 

Printing, multicnltjr, E. Hett 6-37 5.>7 to t;37,559 

Printing press, E. Ilett 637.582. 637.594. (i37,f«)2. 637.603 

fi37.(i(i5 to 637,609 
Printing press bronzing .and rlusting attachment, 

E. Hett 

Printing press guiihiig and delivering device, E. 

Hett 

Printing press, multicolor, E. Hett 637,564, 

Printing surface, C. A. O. Ilosell 637,-052 to 

Printing surfaces, machine lor making, K. Hett, 
637.591. 637.5it3. 6;{T.5!)7. 

Printing surf aces, making, E. Hett 637.555, 

Printing surfaces, mechanism tor making. E. 
Hett 637.5.56. 637.-592, 637.596. 

Printing surfaces, treating, E. Hett 

Projectile or dart for blow guns. J. G. vvhittier.. 

Propeller, marine, J. A. Hopewell 

Puzzle, C. J. Schug 

Pyrometer, H. Von Koehring 

Rail frog, swing, M. Bucbanan 

Railway, aerial, M. Brochet 

Railway crossing, G. P. Keith 

Railway explosive signaling apparatus, \V. R. 
Sykes 

Railway rail joint, P. T. Fearey 

Railway signaling apparatus. W. Hume 

Railway spike, A. F. Priest 

Railway switch, C. K. Cordrey. 

Railway switch, automatic street. F. Walter 

Range, J. E. Hunt 

Razor, safety, F. Kampfe et al 637.511, 

Receptacles, metallic closure for, J. A. Steward.. 

Reel. See Wire reel. 

Reproducing device. A. E. Jacobs 637,262, 

Ribbon feed mechanism. L. C. Myers 

Rivet setting tool, J. W. Thompson 

Road machine or scraper. ].. B. Mc Alpine 

Roads, com biiaation machine for making dust- 
less, Ij. B. De Camp 

Bocki ng chair and lounge, com bined, O. A . 
Brown 

Rolling up machine, E. Hett 

Rolling up or developing machine, E. Hett 

Rolls, 'P. A. Edison 

Rotary motor, reversible, J. Theemling 

Roundabout. Grimoin-Sanson & AUard 

Router, R. Hegarty 

Sail for canoes, etc., self reefing, L. A. Kimball.. 

Sash balance. Barber & Kramer 

Sash balance, spring, M. Mulder 

Sash lock, J. H. Metz 

Saw frame, adjustable h.ick, f!. C. Hawkes 

taw handle, hand. E. J. Hicks 
cale, automatic weighing, E. Hanak 

Scraper, road, C. E. Damerell 

Seal lock. J. MacKenzie. 

Seat clamp, C. Lesh 

Sewing machine take up, W. M. Ammerman 

Sewing machine tension, J. E. Bertrand 

Shade roller device, J. H. Kaufman 

Shaft controlling and starting mechanism, G. S. 
Strong 

Shaft coupling, buggy, E. F. Holmes 

Shaft, crank, G. S. Strong 

Sheet feeding machine. h\ L. Cross 

Sheller. See Corn sheller. 

Ships' hulls and keels, apparatus for cleaning. H. 
W. Branch 

Shoe leveling machine, W. L. Rhodes 

Sifter, ash, J. Keller 

Signaling apparatus for rail or tramways, elec- 
tric. F. W. Prokov 

Skiit and waist holder. Wheeler & Duket 

Smoke consuming furnace, self feeding, C. Groll. 

Siunkestack attachment, L. K. Porter 

Snap switch. M. Guett 

Sutt tread, composite, C. Olson 

Soft tread compt)site block, C. Olson 

Sorting bodies according to size, machine for, P. 
Pondorf 

Spool box. h'. E, Warburton. - 

Spool holder, D. W. MciLean 

Spring. See Door spring. 

Sprinkler. See hire sprinkler. 

Sprocket wheel, N. E. Parish 

Sprocket wheels, apparatus for making, N. E. 
Parish 

Sprocket wheels, making. N. E. Parish 

Square, framing, W. H. &. D. B. Crawford 

Stamp affixer, H. S. & B. b\ Klein 

Stamp battery mortar, VV. A. Merralls 637,471, 

Stamp, time, J. C. Wilson 

Stamping machine, time, G. E. Emerson 

Stapling machine, W. H. Sander 

Steam generator. J. H Mackav 

Steam generator, watertube, J. A. Pattison .. 

Steamer, culinary. J. G. & M. S. Pheiiix 

Stove burner, gas or oil, E. Burden 

Stove, gas or oil, E. Burden 

Straightening machine. Ij. W. Jernberg 

Street sweeper, A. Brown 

Sugar juices, defecating, A. Verley 

Swaging machine, W. tl. Dayton 

Swing and expansion joint, M. Wilkes. . 

Switch. See Railway switch. Snap switch, 

Switchboard, electrical. C. H. Cox 

Syringe, hypodermic. R. Papendell 

Table. See Extension table, t'olding table. 

Tank. H. B. Camp 

Tanning apparatus, Schmidt & Landini 

Tap, C. N. Duncan 

'I'elegraph instrument key. ScheflBer & Walls 

Telemotor apparatus. A. B. Brown 

Telephone transmitter. E. F. Frost 

Tellurian. C.J. Boehm 

Thill coupling attachment. Smith & Weiglein 

Ticket, railway mileage, G. W. Dodson 

Tile press plunger head. Traitel ft Leiber 

Tire for cycles or other wheels, O. Lavanchy. 

Tire repairer, bicycle. E. Erickson '. 

Tire, vehicle, H. M, Du Bois 

Tires, making. J. C. Anderson — 

Tires upon wheels and repairing same, apparatus 
for making. J. C. Anderson 

Tobacco curing apparatus, A. W. ft W. A. Nance 

Tobacco pipe, B. J. Tebbens 

Toe calks, machine for making. J. H. Wilson 

Tool, combination, ,T. A. Harris 

Tool, combination, R. Newall 

I'ool coupling, G. H. Hepfner. 

Tool holder, W. H . C. Harrison 

Torpedo placer, F. E. Bennett 

Toy bank, registering. P. Howell 

Transfer press. E. Hett. 

Transferring or turning over machme, E. Hett.. 

Tread, safety. F. Wear 

Tricycie, .1. R. Rowlands 

Trough. See Watering trouah. 

Truck. W. Rich man 

Truck bolster, car, R. W.Oswald 

Truck end casting, car. R.H. Paries 

Truck, jointed, E. H. Northrop 

Truck, pivotal car, W. S. Adams 

Tube. See Vaporizing tube. 

Tube handling device, E. Hett 

Taming over and rolling up machine, E. Hett . . , 

Typewriting machine, R.J. Fisher 

3^i>eWrltinR machine, Hess & Stoagtaton 

{Continued on paoe 367> 



637,572 

637.573 I 
637,566 
637.577 
637,554 

637.599 ' 
637,595 

637.598 
637.588 
637,312 
637.611 
(137,352 
637.343 
637.229 
637,703 
637,618 

637.678 
637.723 
637.337 
637.-525 
637.447 
637.r)3y 
637, 2l» 
6.37.512 
637,295 

fi37,263 
6;i7,347 

637.489 
6;S6,644 

637.713 

637.706 
637,589 
637,587 
6S7.327 
637.429 
637.508 
637,463 
637.619 
637.545 
637.402 
637.755 
637.462 
6.37,257 
637,388 
637.712 
637,629 
637,395 
637.744 
637,225 
637,265 

637,301 
637.610 
637,300 
637,324 



637,702 
63;.418 
637,342 

637.414 
637.311 
637.731 
637.664 
637,246 
637,277 
637,741 



637.411 
637,435 
637.276 



637.654 

637,653 
637,655 
6.37,373 
637,393 
637.472 
6.37.315 
637.721 
6:^7.288 
637,628 
637,406 
637,662 
637,230 
637,231 
637.466 
637.704 
637,3iw} 
637,449 
6.37.541 



6.37.323 
637,405 



637.500 
637.421 
637.718 
637,290 
637,705 
6:^.453 
637.226 
637.530 
637,240 
637,752 
637.469 
636.722 
637.717 
637,692 



637,690 
6.37.348 
637.679 
637.49-2 
6.37.253 
637.648 
aS7.2.5(i 
f'»37.735 
fi.S7.442 
R37.7.37 
6;-{7..5f;7 
6.37,586 
6,37.4.37 
6,37,350 

637.284 
6:^7.278 
637,279 
637,650 
637,544 

6.37.583 
fi37.590 
637.749 
677,335 
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As a Dictionary, as a Cyclopedia, and as an Atlas the "Century" is universally admitted to 

be the greatest ever compiled— and the latest. 
What we want yon to know, is that it contain? a 
complete and accurate summary of trade-know- 
ledge, etc., that has never before been gathered 
in any one work— indeed, much of it will not be 
found even in the special hand-books of the 
various arts and sciences. ' 

It fully takes the place of every other refer- 
ence work - that's the simplest way of putting it. 
Take for instance Engineering an<l the thou- 
sands of terms that come under that head. In 
" The Century " each one is in its own place — 
one doesn't have to read through a long treatise 
on the general subject, to find or miss the 
single fact that is wanted just then. That's the 
way the old-line reference works were made. 

Instead one turns directly to " Twin Cylinder," 
for example, and finds a detail drawing with 
complete def^cription of parts- -and a comprehen- 
sive article w^th cross references that carry the 
reader still more minutely into the parts and 
the workings of this particular piece of machinery, all without cum! ering of unnecessary detail, 
all without loss of time, and absolutely w'ithout fear of misstatement or omission. 




The Century Dictionary and Cy- 
clopedia AND Atlas in its newly re- 
vivSed and completed lo volume form 
can be bought at half price and paid for 
in little monthly installments that 
figure only lo cents a day. 

The Wanamaker Store has secured an entire 
edition of this greatest of all reference works, and 
by so doing, made possible the great price reduc- 
tion and the easy payment system. 

Write us for particulars of the oflfer 

(mention Scientific American, please), and we'll 
mail you illustrated specimen pages, sample map, 
description of bindings, and all that, and also a 
special pamphlet showing what the " Century ** 
contains for Architects, or for Klectricians, Engi- 
neers, etc. Tell us, of course,which of these you're 
most interested in, as they are separate pamphlets. 



T"^ CENTURY Dictionary 
& Cyclopedia & Atlas 

Here are a very feir of the A's that will interest Engineers, etc. Hardly a quarter of the headings under this single initiaL Most of them 
are accompanied with authoritative illustrations— all are treated concisely and .completely. 



abandonmt 

ab.ttis 
Abert, J. J 

abnerval 
aboard 
" all 



of railways 



acid 

acid-yellow 

auierage 

acierate 

acie ration 

acorn-cup 

acrospired 

actinic 

" process 
action 



about-sledge 


** of a moving system 




« back 


absorb 


" smgle 


" absorbing-well 




absorptiometer 
abstrich 




actual 


abutment 


" energy 


abutment-crane 


addendum 


acceleialion 


circle 


act'elerator 


'* of a tooth 


accent 


adding-machine 


accommodation 


additor 


" train 


adhesion 


accouplement 


" car 


acciumilation 


*' of wheels to rails 


of power 


adiabatic 


accumulator 


" curve or line 


" hydro-pneumatic 


adit 


acetylene 


adjusting -screw 



adjusting-tool 

adz, adze 
" hollow 

adz-plane 

seoliplle 

Krate 

" se rated bread 
" «rated waters 
" srating filter 

serator 

srial 
" car 

" telegraphy 
" railway 

(eroclinoscope 

serodynamicB 

eerometer 

" barometrical 

oerometric 

serometry 

lerophone 

ferophore 

aeroplane 

ffithrioscope 

after-danjp 

after-gland 

afler-hood 

aggregate 



aggregate path 

" velocity 

agitator 
aiguille 
air-bag 
air-balloon 
air-bath 
air-blaet 
air-box 
air brake 
air-brick 
air-bridge 
air-bniBD 
air-bucket 
air-camel 
air-carbureter 
air-chamber 
air-ftndwsy 
air-engine 
air-gage 
air-gas 
air-gato 
air-governor 
air-grating 
air-gun 
air-heading 
air-hoist 
air-holder 
air-hole 



airing-stage 
air-injector 
sir-jacket 
air-level 
air-lock 
air-locomotive 
air-log^ d 
air- marine 
air -manometer 
air-tueter 
airOhydrogen 
airohydrogen-blowpipe 
airoine ter 
air-pipe 
air-pit 
air-poise 
air- port 
air-pump 

air-pump air and circulat- 
ing pumps 
air-pump bucket 
air-pyrometer 
air-regulator 
air-reservoir 
air-sol ler 
air-space 
air -spring 
a:r-flt ack 
air-strake 



air-thermometer 

air-tight 

air-tight stove 

air-trap 

air-trunk 

air-tube 

air-valve 

air-vessel 

aitchpiece 

ajut^e _ 

alabastrine 

" positive 

alarm 

" check-valve 
" electric 
" low-water 

alarm-clock 

alarm -com pass 

alarm-funnel 

alarm-gage 

alarm gun 

alarm -lock 

albata 

Albert, Joseph 

albertype 

a lb ion -metal 

atbo-carbon 

light 

albolite 
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NEW^YOflC ««: 




I^MAKER 



i 



PPOEmi MllliTEt 




(PATENTED) 

Will bake or roast 
sixty different articles 
saves time, labor and 
fuel. Indispensable 
for any family. Ask 
at your nearest hard- 
ware store. If not 
supplied send $1.50 in 
mail order to us. 

Timothy Gingras, 

Sole Mfr., 

Buffalo, N.Y. 



The Ideal Hunting Shoe 

The concentrated product of fifty 
years of shoeraaking skill. Ten inches 
nigh, Bellows tongue, uppers gray 
color, soft as a glove, tougb as steel, 
cannot harden. I'he best storm-proof 
shoe ever placed on sale for Klondike, 
miners, surveyors, engineers, and any 
one requiring perfect loot P'Oiectiori. 
Thousand of pairs sold to satistltid pa- 
trons, llltts. Vatatogue Free. 

ill. A. SMITH & SON, 
Manufacturers, 29 and 31 N. 
lath St., i-hiladelphia.Fa, 




"Universal" 




Kneading and Mixing Machines 

Over 6200 in use. Over 300 varieties 
15o different industries. 
Patented in all countries. 
WERNER & 

PFLE1DERER 
Saeinaw, Wich. Build- 
ers of all kinds of Chemi- 
cal Machinery, also at 
Cannstatt.London.Vienna, 
Berlin, Paris and Moscow. 
'83 Hiatw^t International Awards 



g^ New or 2na Hand—Solil 

Cameras js^. 

Enormous stock. Must be closed out. All makes new 
Cameras and your old camera taken as part payment. 
Write for lists and special bari^n offers. 
& P. LUND & Ca, 129 Wabaih Av«., Cbicaco. 



The PipG of the Century 

■ THE... "MALLINCKRODT" '""^"^ 

NICOTINE ABSORBENT AND VENTILATED SMOKING 

PIPE, IS THE ONLY PIPE FIT FOR A 

GENTLEMAN TO SMOKE. 

Bowls of the Best French Brier, exceedingly 
neat and graceful in appearance, and cost no more than 
an ordinary pipe. There are no filthy stems to clean, 
and by a simple and effective construction, the poison- 
ous nicotine juices arc thoroughly absorbed before 
reaching the mouth, and a cool, clean and healthy 
smolie thereby assured. Money refunded if not satis- 
factory. Over 100,000 sold in 1898 alone. 

Send for Illustrated Circular " S. A." and prices. 



THE HARVEY 

276 Canal Street, N. Y. 



& WATTS CO., 

Station E, Philadelphia 




NEW IDEA IN TRUNKS 

The Stallman Dresser Trunk 

is constructed on new princijiles. 
Drawers iiiEtead ot trays. A place 
for everything and everything in 
its place. The bottom as access- 
ible as the top. Defies the bag- 
gage smasher. Costs no more than 
a good box trunic. Sent C, O. D, 
with privilege of examination. 
Send 2c. stamp for illustrated cat- 
alogue, p^ ^^ STALLMAN, 
61 tr. Spring St., Tolambas, O, 



episoK,'^ 



"THE WIZARD'S TABLET" 

These tablets make the only writing 
fluid that cannot be removed with acids, 
flows freely, takes copy, cheap, perma- 
nent (not aniline), send 10c. for efeven 
oz., three colors. EDISON CHEMT- 
CAIj CO., F. O. Box 2397, N. Y- 



"This Little Instrument 



plays the Orgfan better than most people after 
ten years instruction and practice. It is called 





because it is the master player. 

It plays your Organ or any good 
Cabinet Organ, rendering all sorts of 
ninsic, easy and difficult, in brilliant 
st\le. Anyone can manage it, and 
■with its help anyone can play an 
»Ai;rture or sonata without reading a 
iii'te. 

Handsomely finished in Black Wal- 
nnt or Oak. Piano-polished. 

Kor the Holiday Trade and during 
a period of Sixty Days, we offer the 
Maestro for 40 dollars cash on receipt 
of order. 

^r* Sm UluBtrated article In Scient^ 
Amerietm of Noxmritwr U, 1899. 



Manufactured by the MAESTRO CO., ELBRIDQEi N, Y , U. S. A. 
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.INCUBATORS I 



THt 

CYPHERS 
lOne 8tyleOnly, OUR BEST. 

Warrante.llolast Teo Tfcars without r»- 
pairs and to out-haleh dunng three trials 
am- olber incubalor— l>ar none ; THIS «lt 
J 01 II MONEY BACK. Buill for buBiiiesa 
—sold on honor. Ifi-jiSKe illustrated circu- 
lar anH price lislFKKK. Poultry Manual 
and Catalogue No. 1S4, (If.O-pRgea, Sxllin.) 
eutitlt^il. ••How lo make m nil ey with Poultry and Incubators' ' aeol 
postpaid tor 15cts. in slamps-fconhdollBrs. AHdres); nearest office. 

CYPHERS INCUBATOR CO., 

Boston. Mass. Wojlaiid, ^. Y. CbfcnCO. 111. 



_.>Self- , 
Regulating L 

SELr-VENTILATlllGft 



-A. TTCa-HT OMI*. 




SKINi^:-,. unuoK CO 



The SKINNER PAT- 
ENT DRILL CHUCK 

is simple, strong, and 
accurate. The jaws 
are of hardened tOi>l 
lee]. Stands se- 
erest tests" Is self- 
L-enterinfr, selt-titibt- 
ening, most durable 
Holds St ra i t: h t or 
taper shank drills. 
Bt^ Send for catalogue . 
Church St.. New Britain, Conn 



P. T. Austen, Ph.D.. 
President. 



F. J. Matwald, 

Vice-Pres. 



L. S. MOTT, 
Sec and Treas 



The Husten km\ hm\ Co. 

Experimental Investicatton of Technical Problems. 
Re»3arcii Work for Manufacturers. Improvement and 
Invention of i'rocesses and Products. LtLlizatiot: I'f 
Wastes and Unapplied Sub.stances. Reductio.i of .vlan 
ufacturins Costs. Testing. Ferfectint:, lutriHiucmt! and 
Disposinn of F'rocesses and Products. Manufacturmu 
Formulas. ^W Bxplanatwy Circular mi Application. 
5'^ BEAVER STREET, NEW YORK. 

^^^mNOW FOR 1900 

ays abreast, of the times. Oct the UWst 
,ud best, TheaOth Century Poultry 
Itook. Not an ordiuary catalogue. Itcon- 
Blains about everything thatone uould wish to 
„^„ iknow about poultry. Telia also about the 

world famous "Reliable Incubators and Brooders used 
throuehout the U. S . anH 51 foreign countries. Bookmailedfor 10c. 

RELfABLE INC ft BROODER CO.. Box B 105 Qutocy. UL 




Typewritinn machine, Hess & TyberR . . 637,334 

Typewriting nuichme type, Jones & Myers 637,34# 

Undemarraent, combination. H. H. Condit (>37,708 

Uterine supporter. \V. H. Ludewi« tkiT.bp 

Valve, annular slide. Sellers i!t Lewis 637,487 

Valve gear. J>, A. Lang 637 .;U5. 637.;i46 

Vale, water und steam pipe. H. E. .leanison 637,264 

Valves, apparatus fur rehtliny disk. C. K. Hall... 637.;i4rt 

Vaporizing tube, A. Kitson 637.468 

Vehicle handle uar. J. M. Mart v. Jr 637,517 

Vehicle, motor, J. W. Ogden 637,750 

Vehicle, motor. , J. Pender 637,668 

Vehicle, motor, (i. F. Keed 'i^I-*^'*'-; 

Vehicle running gear, automobile. <i S. Strong. . 637.296 

Veils to hats, device lor securnig, II. Miigfl 6b7.o03 

Velocipede crank bracket, J. U. Halilax 6.37,38.'> 

Velocipede, marine, C Clark -- 637.,'J47 

Velocipede seat post cluster. . I. B Halitax Ii37.38<; 



^W FIBER 

Manufaclory EMtabli»lied 1761. 

LEAD PENCILS, COLORKD PENCILS. SLATE 
PENCILS, WRITIMG SLATES. STEEL PENS. GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS. RULERS, 
COLORS AND ARTISTS MATERIALS, 

78 Reade Street. - • - New York, N. Y. 

Mauiifactory Estabiiahed 1761. 





310 First Premiums 

Awarded to the PRAIRIE STATE 

INCU BATOR. Guaranteed to operate 
ID any climate. Send for catalogue. 
PKAIRIB STATE I^Cl'KlTUK CO, Homer lilr.Pd. 



MAXIMUM POWER-MINIMUM COST. 

It you use a pump for 
beer, lard, acids, starch. 
^ petroleum, brewer's 
~ mash, tanner'.s hquor, 
cottonseed oil or fluids, 
hot or cold. thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed Can be run at 
any desired speed. Perfect- 
All parts are inierehangeable. Needs no 
Defects guaranteed. Catalogue free. 
. 32 Wells St.. Buffalo- NY.. U. S A. 




ly durable, 
skilled workman, 
TABER PUMP CO. 




Morgan & I.aiie 6;^7.4lll 
637.520 



itif tensin 
*;iie) 



Vending ai)paratus, prepayment 
Ventilator cap, K H.-Middleion. 

Voting niaclnne. H]. MctMain 

Wagon, dumping. .1. U'('onnor. . 
Warp beaming machines, autoni; 

ernor for, llrown & Dick (rei? 

Watch, alarm. H. BaethiL' 

Water closet tiusliing valve. li. H. MniJ li 
Water closet lor ships, pump. 8. K. Mile.- 

Water distributing device, K. Hoti 

Water hearer and piirilier. ('. l-'. liainter 

Water meters, apparatus f<jr removiiiL' loreign 

sub.'stances trom. .1 Keim 

Water (Jilt ot wells, device for forcing, A. Baca 
Water pipe connection, movable. H. If Gorter. 

Water tube boiler. H. Blessint:er 

Water tulje boiler. P. J. Keeiie 637,t;it) 

Watering troiiyb, (i. W. Ebrinan 

Wattmeter tor three-phase alternating currents 

motor. .1. A. ilol linger 

Weaving apparatus, circular. Hill & Weiss 

Weighing niacuine. K H. iiichards 

Well cementing apparatus. A. Baca 

Wheel. See Car wheel. Sprocket wheel. 

Wheel. F. .1. Mercer 

Wheel lor auioniobiles or other vehicles. J. C. 

Anderson 

Whip socKet. spring lock, H P.iul 

Winding machine, i bread. I'" A. Whit mo re 

Windmill brake, Oempster &. Kmeharr 

Windmill regulator. A. Herissoii 

Windmill tower. M. C. Kobbiii!* 

Window or door wind guard,, I. M. Lane 

Window, rever.sible. O. <-*. Dean 

W ire reel, barhed. ]*! V. Kalirmeier. 

Wood or r;Htaii twisting or shaping device. A. H 

Ordway 

Wrapping machine. !>. C. Crowe II 

Wrench, S.'Davidson (i37,37o 

Wrench. A. L. Hamilton (13:,2;')1 

Wrench. [). Ijinebaugh 6H7.2'xS 

Wrench handle. A. Plant 637,484 



. 637.275 
. 637,523 

. 11.791 

637.3ti6 

, 6:^7.357 

. 637.3!K) 

*xJ7.565 

6:17,224 

6M7.2f;6 
6:17,694 
637,507 
, (m.7III 
6:i7.*;l7 
6117, 24-2 

637,473 
. (i37,:«6 

637.527 
. 637.69;i 

637.470 

637.091 
637.407 

. (;37.4;!8 

6;i7.;i26 
6:j7.73t; 

, 637.420 

, t;37.(;23 

637.502 

6.37.451 

'. ();!7.t;b2 
t74 



^WEBSTER'S INTERNAFIONAL DICTIONARY 



WEBSTER'S 

[ WTERNATIONAL j 

DICTfONABYV 



In its Various Attractive Bindings it Makes the 

CHOICEST GIFT FOR CHRISTMAS. 



What better, wiser, or more acceptablegift could be made than a copy 
of the International ? It is a vast storehouse of valuable information 
arranged in a convenient form for hand, eye, and mind. It is more 
widely used than any other lexicon in the world. It should be in every 
household. 



We also publish Webster's Collegiate Dictionary with a Valuable 
Pronouncing Glossary of Scottish Words and Phrases, etc. 



ten Pages, etc., of both books sent on application. 

G. & C. MERRIAM CO., Publishers. Springfield, Mass., U. S. A. 



FOR SALE 



Two Steam Engines built by The 

Watts Campbell Co.. of Newark, N..1, 

Each engine consists of 2 horizontal condensing Corliss 
Engines coupled to one shaft, with a vertical air pump 
driven from crank pin. The smaller engine has two 
28 in. cylinders. (>0 in stroke. Belt wheel is 20 ft, dia hy 
91 in. face. Gross weight of engine is about 202.000 lbs. 
'I'he larger ongine has two 32 in. cylinders, 60 in. stroke. 
Belt w'leel is 26 ft. diameter by 114 in. face. Gross 
weight is about 247,0(Hi lbs. Tliese engines are to be 
taken ont to make room for others of greater power 
Thev can he seen in operation now, and will probably 
be readv for delvery about February, 1900. Apply to 
The I'larli Tlireml Clo.. P f» Br^.v 1-54. Newark. N.J 

FOR SALE— One 20 horse powei horizontal, tubular 
boiler with pumps, inspirator, heaters, etc.. and one 
Armington & Simms 50 horse power engine, all in first 
class condition. Aildr.. H. 1,. M. C. Box 77;| Now Vork 



DESIGfNS. 

Bicycles, chain and sprocket wheel guard for, F. 

Douglas 31,866 

Boiler side banger, steam. R. Metcalt 31.868 

Book or album covers, mounting lor. W. H. Isbis- 

ter 31.849 

Boomerang. J. H. Berry 31.877 

Box. match. S. M. Kosiii 3I..'151 

Calendar block stand. C. H Coles 31.85;> 

Can opener. J. A. Plint 31.8.59 

Carpet for railway car seats, A. K. May 31.880 

Carpet f(jr trolley car seats, A. K.May - .- 31.879 

Chair. (i.J.oriiig :il.ft75 

Ctppy holder standard, L Hudgin — ;S1.854 

Golf tee. A. iSewall 31.H78 

Heater base section, J. A. Kline - . 31.869 

Insulator, ring. H. P. Copeland 31,861 

Lamp body. A. h. Bufflnylon 31.8.5*! 

I-atlie tool bolder, metal working C. Jackson 31.863 

Mat. J. B. Kelly ;. 31.881 

Monument. E. O. Townsend :Ufi82 

NapKin ring. S. M. Kosin 31,850 

Nipple, nursing, C. W. Meinecke 31,6.57 

Pen reserv(jir, E. Waliien 31,8.52 

Pie printer. V. Stansfleld 31.858 

Plows, reversible cutting edge for. W. L. Beall 31.8ti4 

Scale base. J. VV, Culmer 31.855 

Spout, sap, J. Y. Warner. 31,8tW 

Stove, I-'. A. Magee 31.871 

Stove, A. Ohnemus 31,872 to 31,874 

Stovepipe drum. L. S. Irgens 31 870 

Textile machinery, hlttnt! roll holder for. Meats 

& Ash worth ■ 31.865 

Vehicle frame, motor, W. O. Worth ;il.867 

Whistle, G. J Couchois ...31,876 

Wire cutter member, A. B. Schotield.. 31,8C2 



TRADE MARKS. 




PROPOSALS. 



Trade Marks 
Designs 
Copyrights &c. 
Anvone sending a sketch and description may 
quicklv ascertain our opinion free whether an 
invention is probahlv patentable. Communica- 
tions sirictiv oontideiiiinl. Handbook on Patents 
sent free. Oldest agencv for securing patents. 

Patents taken thrmigb Munn & Co. receive 
specia) notice, withnni ciiarL'c, in the 

Scientific American. 

A handsomely illustrated weekly. J..argest cir- 
culation of any scientitlc jonrn.al. Terms, J-3 a 
year : four months, f 1. Sold by all newsdealers. 

IVIUNN&Co.36'«"'»^"»' New York 

Branch Office. 625 F St.. Washington. D. C. 



33.795 
33.11;:) 



781 



FOR Sale.— An old established manafacturing busi- 
ness particularly adapted for one ot mechanical leaning. 
Address "Brass," CO Tribune Building, New XorkCity. 



GERE GASOLINE ENGINES 

5IMPLC.5T BO.flT EN6INE6 MADC 

C_ABIN--OPEN BOATS 

g tmiNt CASTINGS BOAT TfiAMCS 
NEW CAT FOR 4 STAMPS 6RAND RAPIDS.MICniG AN. 



impnaLANTERNS WAtTTED 

illuLll!jHARBACH&C0.809 Fill 



AND FDR turn 

Od EXCHANOr 

IbertStPhiljkPte 



Cbemical and IMetallurgfical Handbook 

for the use of Chemists. Metallurgists and 
Mining Engineers. By J. H. Cremer and G. 
A. BicknelL Second edition 16mo, leather. 
Pocketbook form. 337 pages Cleveland. 1899, S3 00 
Chemistry. Outlines ot Industrial Chemistry. 
A Textbook for Stuiients. By fr'rank H. 
Thorp. 8vo. cloth. 541 pages. 26 illustratious, 
N. ?.. 1899 3 50 



Chill neys. chimney Design and Theory. A 
book for Engineers and Architects Contain- 
ing all data relative to Chimney Designing. 
Illustrated with numerous designs and full 
page engravings of many famous chimneys. 
By Wm.W. Christie. 8vo. cloth. 164 pages. 
N. v., 1899 3 00 

Details of Buildinfir Construction. By 

Clarence A. Martin, Quarto, cloth. 33 plates 

with descriptive text. Boston. 1899 2 00 

Drawing. A Practical Course in Mechanical 
Drawing. By Wm. Fox and Cbas. W.Thomas. 
With numerous illustrations. 12mo, cloth. 
99 pages. N. Y., 1899 123 

Electrical Eneineerinsr. For Electric Light 
Artisans and Students, embracing those 
branches prescribed in the Syllabus issued by 
the City and Guilds Technical Institute. By 
W. Simgo and A. Brooke. With 359 illustra- 
tions. K evised and enlarged edition. 780 
pages London ami N. Y. 1899 . 3 50 

Electric Wiring, Fittings, Switches and 
Lamps. A practical botik for Electric Light 
Engineers. Wiring and Pitting Contractors. 
Consulting Engineers, Architects. Builders, 
Wiremen and Students. By W. P. Maycock. 
With 3fiO illustrations, exercises, index and 
ruled pages for notes. 12mo. cloth. 446 pages- 
London and N. Y. 1899 1 75 

Eneine Room Practice A Handbook for 
Young Marine Engineers; treating of the 
management of the main and auxiliary en- 
gines on board ship. By John G. Liversidge. 
I2m0 elOtJi 292 pages. London. 1899 2 50 

Fireproof Buildings. The Fireprooflng of 
Steel Buildings. By J. K. Freltag. 8vo, cloth, 
smpages. 137 illustrations. ,N.Y..1899 2 50 

MUNN & CO., Publishers 

OWce ot the SCIENTIFIC AMERICAN. 

361 Broadway. New York 



Agricultural implements and machinery, certain 

naiued, G Bell & Sons 

Boots and i^hoes. H. K. Davis & Company... 

Bread and crackers, Collins Baking Company 33, 

Bread, cakes, pies, and crackers, McKinney Bread 

Company 33. 

Cameras and projectors, kinematograph, War- 
wick Trading <'ompany and J. Wrench & Son. .33.765 

Cement. Portland. K. Sears :i;i.70() 

Face cream. K. E. GallogI? & C<jmpany , ;53,7"1 

Fire kindlers, S. Elias ;i3.79T 

Flour, Meyer & Bulte 3:1779 

i^Iour, Oliver-Finnie Grocer Company 33.778 

Hour, wheat. Bonus-Milner Milling Company 3;{.780 

Gloves. M. Wertbeimer :i;i.762 

Groceries, certain named, Wardman & Behr 33.(76 

Iron and steel manufactures, certain. Nettlefolds, 

Limited 33 7113 

Limes and lime flour, certain named. A. G. Mor- 
ris 33 789 
Metiil.H.ChaniVon Company .'...'.' '/^ k37'.t2 

Oil. lubricating and machine, Kates & Bok 113.787 

Ointment. C. S. Hillabrandt 33.77» 

Ovens, portable. H. Adier Company 33.796 

Paint, house. Hanna Paint, Manufacturing Com- 
pany 33.788 

Polishes for stoves and other articles of metal. 

Leutschner Brothers ;i3.791 

Powders for perspiring skin. Chemische Fabrik 

Dahme, Dr. Forester & Sauermann 33.772 

Pumps, water, Trahern Pump Compauy 337U4 

Remedies for certain named diseases. L. A. Mack- 
intosh 3:^.767 

Remedy for certain named diseases. 1'. Sheldon . 3.i.7ii8 
Remedy for nervous diseases and general debility. 

food. J. Robertson 33,769 

Salmon, Warren Packing Company .33.777 

Schnapps, aro.natic Schiedam, J. B. Wolfe 33.783 

Soap, laundry. Lever Brothers Si.774 

Soap, toilet. Lever Brothers 33.773 

Stogies and cigars. C. F. Frazee 33 785 

Syringes and needles for same, and thermometers, 
hypodermic, aspirating, and antitoxine, Bee- 
ton. Dickinson & Company 33,766 

Tobacco, certain named manufactured. G. H. Mc- 

Cann & Company 33.786 

Umbrellas, umbrella coverings of a)tton cloth 
with a silk finish, and umbrella fittings, J. 

Bister 33.761 

Underwear certain named, Otis Company 33,764 

Washing compounds and soap powder. J, Pyle & 

Sons 33,775 

Water, spring, Quabaug Spring Water Company . . 33,784 



D. I_.Ha?LDEN 

,, 1336 Beach SI. WtiLAOtLPHiA Pa. 

REGEALrD ICE MACHINES 

<.ll riRsT PACC SOtNTiricOAMeRlCftN StPT. 2.mi. 



COMMissio.v New east River Bridge, 
City of New York. 

NOTICE TO CONTRACTORS. 

November 9. 1899. 
Proposals will be received by the Commissioners of 
the New East River Bridge, at their office, at No. 49 
Chambers Street, in the Bnrougb of Manhattan, in the 
<'ity of New York, at two o'clock in the afteinoon of the 
7th DAY OF DECKMBKR. 1899, endorsed "Propos- 
al for Construction of Steel Cables, Suspenders, etc.. of 
the New East River Bridge." tor furnishing the ma- 
terials tor and constructing the steel cables, suspenders, 
cable bands, coverings, sheaves and their appurtenances 
of The New East River Bridge, in accordance with the 
)jrop<i..sed form of contract and the drawings and speci- 
fications therefor. All bids shall be enclos^'d in sealed 
envelopes, addressed to Lewis Nixon, President of the 
Board of Commissioner? of the New East River Bridge, 
and presented to him on that day and at that hour at 
said office, and such bids will be opened in public meet- 
ing by ihe said Commissionersoti Ihat day at two o'clock 
in the afternoon. 

Copies of the speciQcations and the general drawings 
for the work, with the prop(jsed forms for the bid, bond 
and contract, may be seen and f ur'ber information will 
be given at the office of ihe Chief Engineer, No. 84 
Broadway. Borough of Brooklyn, City of New York, on 
and after the I3th day of November, 1«99. 

I'he Commissioners require that all bidders shall care- 
fully examine the specitjcations. drawings and proposed 
form ot contract, in order that no question as to ihrir 
meaning may arise hereafter. It must be distinctly 
understood that no chances in the quality of the ms- 
terials or of tlie workmanship will be allowed, and that 
the specifications will be adhered to strictly. 

The contract is to be completely performed within ten 
months after the cable saddles are set in place upon the 
steel towers of the bridge. 

Proposals will be made upon a form provided there- 
for, and only those proposals will be considered which 
are conip'ete. in proper form, comply with the require- 
ments herein stated, and are offered by parties of known 
reputation, experience and responsibility. 

Each bidder will be required to deposit, with his pro- 
posal in the office of the Pommissioners, a certified 
check for i?l2.C0:i, payable to the order of Julian D. Fair- 
child, as Treasurer of the New East River BridgeCom- 
missioners. as security for the execution by him of the 
contract and the giving of the required bond, if his hid 
is accepted, within two weeks after notice of tbe accept- 
ance of hi? bid. 

The 'Contractor will be required to gipe a bond in the 
penal sum ot $400,000. in the form annexed to the pro- 
posed form ot contract, with an approved surety com- 
pany doing business in the City of New Vork, condi- 
tioned for the prom pt and faithful performance of tbe 
contract and its covenants and the work thereunder. 

As by far the greater part of this work can be execut- 
ed only by bridge establishments nf the first class, bids 
will be received only from such parties as have the 
requisite plant and facilities which nave been in suc- 
cesstul operation on work of similar character for at 
least one year. The bidders must be. in the opinion of 
tbe Commissioners, fully qualified tKith by experience 
and in appliances to execute work of this cuaracter and 
importance according to tbe highest standard of such 
work at t he present time. 

The Commiosioners reserve the right to reject any 
and ail of the proposals offered, and to accept any pro- 
posal offtered. 

l^EWIS NIXON. President. 
JAMES D. BELL. Secretary- 



^1^ ^^F fiirr.isli Uu: work and teacli yo 



Send us youraddresft 
ii.l ivewillshoivyoO 
ow to tuakefS adajr 
!)solotely sure; w» 
1 free; you work JD 
t'ne locnlity nherpyu'i live. Send us your address and wo will 
explain the business fully; rementher w" guarantee a clear pro* 
fit of t"i for every dav'*. work iibscliitely sure, write ^t once. 
ROVAL IllANrFACTlRlNO CU.. Buz II. UErROIT MICH. 




»«MI« 



PAL.IVIER BRO> 



PAljiMER Stationary 
and Marine Gasoline En- 
gines and Launches. Motor 
Wagon ?^ngines, Pump- 
inf» Engines. 

i^ Send for catalog 

WIANIJS, CONN. 



LIQUID AIR H^l 



PATENT FOR SA LE. 

Chism, Apartado 2085. 
Mexico City. Mexico. 



TURBINES 



[t;^- 8end for Circular *'ITi 

JAS. LEFFEL 
Springfield. (Itiio. 



JAS. LEFFEL & CO. 
17. S. A. 



ICE 



WACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VII,TEB 

MFG. CO,, f,m Clinton street. Milwaukee. Wis. 



MODELS 



& EXPERIMENTAL WORK 

Invention? developed. Special Machinery, 
Baillard, 106 Liberty St.. New Vork. 



POULTRY 



LABELS, 

' Flanagan's Baltimore Rye.*' for whisky, Marie 

Antoinette Importation Company 7.209 

■ Hood River Fruit," for canned fruit. Davidson 

Fruit Company 7.205 

■ Marie Antoinette Club Rye." for whisky. Marie 

Antoinette Importation Company 7,?]0 

■ Mane Antoinette Private Stock Rye," ft)r whis- 

ky, Marie Antoinette Importation Company — 7,208 
' Mitchell's Anti-Kust Ink," for ink. J. T. Mitchell 7,206 

■ Narragansett Pure Rye Whisky." tor whisky. T. 

h. Donahue Company 7,207 



PAPER, illustratPd.ji» Pages, 
2b cents per yeai, 4 months' 
trial, 10 cents. Savipfe Fjtc f)4-page practical 
poultry book free to ^earl y subs-criiiers. Book 
alone. 10 cts. Cataiooup ol poultry books tree. 
POULTRY ADVOCATE, Syracuse. N. Y. 




D'AMOUR&LITTLEOALE MACHINE CO. 

I30 WORTH ST.. IME.W YORK. 



Machinery, Tools, Patternst models. 




Acetylene Burners. 

A new burner forSTEREOPTICONS. 

Highest C. P. possible. 
State Line Talc Co., Chattanooga, Tenn. 



NEWS DIRECT FROM HEAVEN! 

The most wonderful and instructive book ever publish- 
ed. 45:^ pages. Price hO cts, sent postpaid. Address. 
WM. H. ALDEN, 2129 Chestnut St.. Philadelphia. Pa. 



MAGICAL 



apparatus, scientific novelties 
etc. Illustrated catalogue or 

parlor tricks free. Complete catalogue with 600 engrav. 

ings, 20c. Martinka&Co.. Mfrs., 493 Sixth Ave., N. V 




Brass Band 

Instruments. Drums, Uniforms 
& Supplier. Write for catalog. 445 
illustrations. FREE; it gives Mu- i 
sic and InstrnctionsfornewitaDds. 

LYON & HEALY, 
88 Adanu 8fc» fi!!l€AO«K- 



PRINTS. 

' Presenting Testimonials." for puncture proof 
tires, Milwaukee Patent Puncture Proof Tire 
Company. 183 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since ISC'J, will be furnished from this office for 
10 cents. In ordering please state tbe name and num ber 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the In- 
ventors for any of tbe inventions named In the fore 

foing list, provided they are simple, at a cost of 140 ftufb. 
f complicated the cost will be a little more. Tor full 
Instructions address Munn & t^o,, 3(n Broadway, New 
York. Other foreign patents may also be obiftiDOd. 



WILL POWER ^ ^ 

and Personal Magnetism insure absolute success In 
business and private aflfairs. The latent force of tbis 
wonderful power posii ively exists in every human being 
— few understand how to direct it. The way revealed. 
Send 30c. forour " Key to Power " or 12c. and addresses 
of three Ministers, Physicians or Lawyers. National 
Inst., S. A, 129, Masor.ic Temple, Chicago, 111. 



TYPE WHEELS. MODELS S^EXPERIMENTAL WORK-SMMi-MKHIBEFT 
1 NOVELTIES a. ETC. HEW TOtat STENCIL W0RK8 lOD NAaSAU ay N.T. 



FOR STEREOPTIGONS AND SLIDES 

Moving Picture Machines and Films, write Williamst 
Brown &. Earle.920 Chestnut St., Philadelphia, Pa. 



PLAYS 



Recitations, dialogues and other en- 
tertainment books. New 128- page 
catalogue sent free on request. 
Dramatic Pub. Co.. Chicaaro. 



YOU CAN MAKE SIOQA WEEK '. 

Own Your Own SHOw.coMPLEit ouTriT-$ioo 

^L/rE MOTION FILMS & MACHINES. 
Great PASSION ^R.AY^A^5^00OTHEi^^su EJECTS 

il . LUBIN. L ^RcVsr'MFR.PHILADktPHIA P. A . 



*9^ tS^ Tit TiT tSt tS^tSt tS^tSt trt tSt^ TSt trt TSr ^TRt "Wt TSt '?i«r tXt "Jr tST TSr "Wr TSr tC 




*■■ rOn OKSCIIITtWK TABULATOfl CATALGQUC. 



TheSmith Premier 

z;--^^-;^ Tabulating and 
vSU C Billing Machine. 
An Ever Ready, Effective Time 
and Labor Saving Device 

...for Premier Users. 

Simplifies Bill Making and writing 
fierures of different denominations in 
columns. 

It in no way Interferes witli tlie 
typewriter for usual lir\es of work. 

Tbe Smith Premier Typewriter Co. 
8VRACU5B. N.V..U.8.A. 
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No matter how 
loup or how far it 
has already run, 
at any time of the 
day or night, the 

Winton 
Motor 
Phaeton 

is ready for an- 
n • A* AAA »T . . crlier "spin." It 

Price $1,000. NoAgenis. never tires, and 
needs no preparation or experienced diiver. An eiepant 
turnout at tne small cost of J^ cent per mile. Hydro- 
carbon system. |^° Writef or Illustrated Catalogue. 

THE WINTON MOTOR CARRIAGE CO.. Cleveland. Ohio. 




THE "NEW GEM" 

SAFETY RAZOR 

IMPOSSIBLE TO CUT THE FACE. 

Its the BEST and 
SIMPLEST 

Safety ever devised. 

No experience 
required. 

We guarantee and 

keep t hem sharp 

for one year. 

Price $2, Postpaid. 

li^'SendSor Illustrated 
iWell, That's Fine ! ^^" List 

THEGEM CUTLERY CO., 673 Hudson St., N.Y. 




CHRISTIANA MACHINE COMPANY, 

Christiana. Pa., U.S.A. 

Engineers, Founders, 

and Machinists, 

Manufacturers of 
TURBINE WATER WHEELS, 

adapted to ail duties. 
Power Transmitting Machinery, 
Gearing. Rope Wheels, Friction Clutches, Shafttnf; 
Pulleys Hanpers, etc tW Catalogtua on application 
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CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOft ANY PURPOSE 

b^tatiooaries. Portables. 

EnffiDCii aod Pumps. 

13?" State your Power Needa. 

CHARTER GAS ENGINE CO.. Box 148, STERLING, 

NEW ENGLAND 
WA TCHES. 

Guaranteed for accuracy. 

Stem wind and Ntem set* 

Tbin Model waccbes 

all sizes and f*tyies. 

Buamel warcbes and brooches to match 

in Russia Leather cases. 

Exquisite dei^itfus in ladies* watches 

for the most arti^iin tastes. 

We sell ooly complete watches. 

Tried. Tested and Timed before 

leaving: our factory. 

THE NEW ENGLAND WATCH CO., 
WATERBllRV, CONN, 
Send for catHlogrue. 




Warm 

Extremities, 

Warm all over. 
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belongs in the home. It teaches 
wives and children business. It 
is easiest to learn and operate. 

AS A CHRISTMAS PRESENT 

the Jewett will be prized more than 
a piano or organ. It develops a good 
vocabulary. Write for booklet B. 
JEWEH TYPEWRITER CO.. Des Moines, la- 



Best in the World" 



Every kind ot 
Tool for Steam, 
Gas, and Water 
Fitteris. Every 
Tool has our 
personal guar- 
antee. We have 
been the Lead- 
ing Tool Manufacturers for Fifty Years . . . 

WALWORTH MFG. CO., 
1 28 TO 1 36 Federal St., Boston, Mass. 




Warm, Strong, Durable, Handsome, are our |3 Large 
Gauntlet Black Fur Gloves, by mail prepaid. The same 
remarks will apply to our Dollar-quarter genuine Mocha 
Kid gloves in all colors for women, and our Dollar-half, 
Seventy-five and Two-dollar unlined and silk-lined 
Mocha and Reindeer cloves for men. 

Our enlarged illuptrated bouklet "Glove Pointers" 
may be had free by mentioning this paper. It will give 
you a lot of information about dress, dnvinp and work 
gloves and mittens. 

In Black Galloway and Frisian Fur Coats and Robes 
we are headquarters. Get our "Moth-Proof booklet. 
Also coon, dog, wombat. Russian calf coats. 

In Custom Fur Tannine of all kinds of hides and skins: 
Rug and Robe work; Taxidermy and Head Mounting 
we are at home; Get our custom tan " Folder." 

The Crosby Frisian Fur Co., 1 1 6 Mill St.. Rochester, N.Y 
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OOD 

ORKING 



MACHINERY 



Single Machines or Com- 
plete Equipments for 
Any Class of Work. 

Your Correspondence is Solicited. 

Cr^° Illustrated Matter and Prices on 

application. 

J. A. FAY & CO. 

10-30 John St.. CINCINNATI. OHIO 



TUBULAR 
DRIVING LAMP. 

IT is the only perfect one. 

VV will not blow or jar out. 

IT gives a clear, white light. 

IT is llbeanengine head- 
light. 

I'V throws the light straight 
ahead from 200 to 300 ft. 

I T bums kerosene, 

Send for bo')k (free). 
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R. E. DIET2 CO.. 60 Laight Street, New York. 
W Mention this paper and get special discount. 
4-^'%^/%'-ESTABLISHED 1840. ' ' 
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A Mould and Ladle combined for making soft metal 
Hanimere Price conipLete with one Hammer, as shown 
$1 .Miaiul |200 




CH.ARIiES H PIELO. inPomtSt Providtncc, R I. 



NEW BINOCULAR. 




New York: 59 Fifth Ave. 



(The Tri^der.) 
Small as an opera ^lass. More 
powerful than the largest field 
slai'S. Send for Circvlars. 

QUEEN & CO. 

Optical and Scifntiflc Instru- 
ment Works, 
1010 Chestnut Street, 
Philadklphia, Pa. 



Buy Telephones 



THAT ARE GOOO-NOT "CHEAP THINGS." 

The difference in cost is little. We guarantee 
our apparatus and guarantfteour customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 




''"the Best Ruling Machines, 

Hand and Power, with or without the 
BURROWS IDEAL AUTOMATIC STRIKER 
and LAPPER, 
IDEAL BEAM STANDARDS 

IDEAL INK FOUNTAINS, 
and IDEAL CRANK, apply to 
E, J. PIPER, Manufacturer Sprinirfield. Mass. 




All varieties at lowest prices. Best Kallroad 
Track and Wagon or ytocb Scales made. 
Also 1000 useful articles, including Safes 
Sewing Macbines.BicycIes. Tools- eta Save 
Lists Free. Chicago scale Co.. Chicago. III. 




This b*at8 Wind, Steam, or Horse Power 
Weofferthe WEBSTER !X actual hor» power 

GAS ET<GIT<E 

for $150. leas 10 per cent discount for cash. Built 
on interchangeabie plan. Built of best material. 
Made in lotB of 100 therefore we can make, the price. 
Boxed for sbipment. weight 800 Iba Made ior Oaa 
or OaBoIine AIbo Horizontal Engines, 4 to 30 h p. 

WEBSTER MFG. CO., 
1074 West 15th St., Chicago. 

Eastern B:anch 38-D Dey Street. New York City 

Southern Apents Boland & Gachwind Co , Lttj., 

So. Peter and Lafayette Sts., New Orleana, La. 
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'lliis double-slope causes the 
expanding ice to ulide into 
thf air-dome, taking the 
strain of the pipe. The 
air-cushion also prevents 
"Hammering.^' Coveredby 
i\ S. and Foreign Pati-rits. 



Burst (Uater Pipes a Cbing of the Past 

You can now make all water pipes as secure from bursting in winter as In summer. 
Thi< pneumatic system is the only one which successfully prevents the annoy- 
ing and costly bursting of water pipes. It has solved a great economic problem. 
Highly endorsed by Architects, Engineers and Municipal Officials. No new house 
should be completed without this system, and all bouse owners should avail them- 
selves of this "ounce of prevention " in season. 

tW Send for Illustrated Booklet. Qimim Jull explanation. 

THE PNEUMATIC DOME M ANIIFACTURINO COMPANY. 

501 E Street, Northwest, WashioKton, D. C. 




MIETZ & WEISS 

KEROSENE 

and GAS Eng:ine 

The most economical power 
known. Absolutely safe and 
reliable. Runs witb common 
kerosene. Perfectly auto- 
matic. Patented 1897. U. S. 
and Eurojiean countriea. 
Send Tor Catalogues. 
AUOrST MIETZ, 

128-132 Mott St., New York. 

MARKT & COm 
LoDdQQ, Uamburci Paris, 



* Iftagie Laotera and Stereop* 

ticon EibibitioQS pay welL Soiftll 
capital needed. 856 page catalog, 

m^ij.^ descriptions and lowest prices ofr 
I til 9 everything necesBary, FREE. f 
HeALLlSTEB, Mfs-Uptlclan. 49 i^Jaasau SU, M. T. ^ 
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Water Emery 
Tool Grinder 

Has no pumps, no valves. No 
piping required to supply it with 
watei'. Always ready for use. Sim- 
plest in construction, ii:ost efficient 
in operation. 

t^' Send f or catalogue and prices. 

W F & JNO. BARNES CO. 

1999 Ruby St., Rockford. III. 



$1 YEARLY FOR REPAIRS! 

It has been found that it 
costs a trifle less than 91 per 
year to keep our HOIST- 
ING ENGINES in repair. 
That speaks well for their 
superior make and durabil- 
ity, doesn't it? I'bere is no 
more economical or service- 
able eneine made for mines, 
quarries, docks, etc. Much 
cheaper than steam. Both 
friction and geared boist 6 
to 150 H. p. Send for CataloQue. W eber Uas & Gaso- 
line Enffine Co.. 402 S.w. Boulevard KansasCily, M o. 




The "Wolverine" Three Cylinder Gas- 
oline Marine Engine. 

The only reversing and self starting 
gasoline engineontbe market. Lightest 
engine for the power built. Practically 
no vibration. Absolutely safe 
Single, double, and inple marine 
andstationarv motors from H to" 
30 H. P. |^~ Write for catalogue. 

WOLVERINE MOTOR WORKS. 

Grand Rapids. Mich. 




MILLS FOR ALL MATERIALS. 

OUR BUSINESS 15 TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVtRIZINC ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS or MATERIALS FROM COT- 
— TON-SEED TO ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 

■■CESS. IF YOU WANT 
t ANY KINO or A 
ijMIll OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 

.QLTTHLBLST 

::— ^ AND STILL SAVE 

" £siiMA7£irii[uY ruSNimiD "^" WONT CHfi'f*^ 

SPROUT, WALDRON & CO. 

itim°3CATAL0GN0 4.) MUNCY, Pa, 



U|nU GRADE FOOT POWER LATHES 

I Hull W. p. DAVIS, ROCHESTER, N. Y. 













A5BE 
FIRE- FELT 

PURE ASBESTOS. 

REPLETE WITH AIR CELLS. 
STRONG. LIGHT. FLEXI 


5T0S 

COVERINGS 

ABSOLUTUYnREPTOOF. 
PERFKT NON'COIIDUCn)R& 
BLE. EASILY APPLIED. 






MADE IN SECTIONS 
FIT STANDARD PIPE 

H.W. JOHN 

•HEW YORrl-CHICAGO ■ PH 

ASBESTOS MATERfALS. 
ROOFING MATERIALS. 


THREE FEET LONG 
^, INCH TO lU INCHtS. 

S MFC CO. 

ILADELPHIA BOSTON 

LIQUID PAtNTS a STAINS 
ELECTRICAL MATERIALS 
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P TRADE MARK ^^ JJ 
ECAMOlU 
ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Silver. washable. Untarnishable. Water, Oil and 
Weatherproof. Durable, Easily Applied. Bicycles, 
Vachts, Radiators, Pipes, Metal Work, Machinery. Dy- 
namos. Motors. Apparatus, Arc Lamps. Sockets. Brack- 
ets, Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 

THE AMERICAN PEGAMOID CO., 339 B'way. New York. 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.- By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints. I. 
The use of the cycle by persons in healfb. 2. Ttieuse ot 
tbecycle by personsrliseased, Contained in Scientific 
American Supplement, No. I0M2. Price 10 cents. 
To be had at this office and from all newsdealers 




What make of galvanized 
iron is best? Some say they 
are all alike. Might as well 
say that of men! 

Apollo Iron and Steel Company, Pittsburgh. 




You instantly recognize WILLIAMS* 
SHAVING SOAP. It is impossible to mis- 
take Its thick, creamy, softening lather or its 
delicate, refreshing odor, for there is nothing 
else lite it. Under its soothing influence 
shaving becomes a lathery luxury, and a 
feeling of intense satisfaction takes pos* 
session of you. 

WILLIAMS' SHAVING SOAPS are used 
by all first-class barbers, and are for sale all 
over the world. 

The J. B. Williams Co., Glastonbury. Ct. 
Depots London. Paris. Dresden, Sydney. 



Cbe Cvpewriter exchange 




1!^ Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandotte St.. 

KANSAS CITY. MO. 
209 North 9th St. 

ST. LOUIS. MO. 
432 Diamond St.. 

PITTSBURGH, PA. 
3 West Baltimore St., 

BALTIMORE, MD. 

We will aave you from 10 

to .W* ou Typewriters of all 

makes. Send tor Catalogue. 



PRATT S PATENT POSITIVE DRIVE 
DRILL CHUCKS. 

Impossible for Drills to slip when '-^^»' 
held by tbem. Send 2 cent stamp 
for Illustrated Catalogue. 




THE PRATT CHUCK CO., 



Frankfort. N.Y.,UcS. A. 



Hold Your Scarf- 

with the Improved Wash* 
burne Patent Scarf Fast- 
ener. Useful also for fasten- 
ing papers or any articles. 10 
cents each, by mail. Hose 
Supporrers that do not bind 
the legr nor injure the fabric. 
By mail, 20 cents a pair. Illus- 
trated Catalogue of these and 
other novelties, free. 

AMERICAN RING CO. 
Box P. Walerbury. Conn. 





Automobiles 



The Scientific American for May 13,1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles, 
Tliis issue also contains an article on the mecban- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the Scientific Amer- 
ican SlTPPLKMENT g ve many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are 732. ^Q, 993, 1068. 1064, 1055, 1056.10^7, 
1058. 1059, 1075. 1078. 1080. 1082, 1083. 1099. 1100, 1113, 
1122, 1178, 1195. 1199. 1206. 1210. SUPPLEMENT No- 
1229 contains a hiphli' interesting article pivinj? 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 

MUNN & CO., Publishers, 

361 Broadway, New York. 



THE MERV 
BEST . 
FOR TOOLS, SAWS ETC. 

W" JESSOP * SONS 1:9 91 JOHN ST NEW YORK 



PRINTING INKS 

The SCIENTIFIC AMERICAN is printed with CHaS 
1 ENBD JOHNSON & CO.S INK, Tenth and Lombwd 
818.. Philadelpbia. and 47 Rose St.. opp. Duane New Yorfc 



, ' THE HARRINGTON a KINO PERFORATING CO. 



SCREENS 

OF ALL KIMDS. 
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